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Profit-conscious manufacturers 
have long recognized the value of 
an effective system of machine 
loading. They have also long rec- 
ognized that the most effective 
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based on the Remington Rand 
Sched-U-Graph. 

Now, a new, simplified Sched- 
U-Graph System gives you more 
accurate and precise machine 
loading than ever before. With 
this new system your machine 
loading will be divided easily into 
two phases: Rough Machine 
Loading, for scheduling opera- 
tions as far into the future as is 
deemed practical; Fine Machine 
Loading, for scheduling in 
minute detail those operations to 
be undertaken in the next two 
weeks. 

This new system accomplishes 
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capacities for handling any new 
work that arrives. 

2. Reveals and locates bottle- 
necks and lags. 


3. Assures proper sequence of 
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thereby keeping Work-In-Pro- 
cess Inventory at a minimum. 

4.Controls production by 
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In short, the Remington Rand 
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machine time is available, and 
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fits and methods of the new 
Remington Rand Rough & Fine 
Machine Loading System are ex- 
plained fully in our new free 
folder. Write today for KD738. 
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Social Sciences — 


“Natural” or “Un-natural”’ 


ANY people have recently said that we must learn to use 

“Social” Sciences to reduce human conflict before we have 
used the more advanced “Natural” Sciences to blow each other up. 
The statement, also, is frequently made that industrial managers 
are essentially social engineers since the productivity of the human 
groups under them so largely determines the profitability of their 
capital and equipment. Yet, there are still only minute amounts of corporate capital invested 
in social science research compared with the billions invested in physical science research. 

When this contrast in investment is discussed, the defense is frequently made that the Social 
Sciences are inexact, immature and so frequently wanting when put to the practical test of cor- 
porate problem solving. One frequently runs into the comparison between the “Natural” Sci- 
ences and the “Social” Sciences. This raises the question as to whether the Social Sciences might 
not really be “un-natural” in some specific and important respects. 

People say that human behavior both individual and social is such a complex phenomenon 
as to create uncertainty as to whether a scientific approach would pay off. But is human beha- 
vior more complex than the weather? Yet, think of the gigantic budgets now expended on a world- 
wide basis in the effort to analyze and predict and maybe even control the weather. Is human 
psychology inherently more complex than organic chemistry? Possibly, but not certainly. 

For a long time, psychologists were denizens of the cloister while barbers practiced surgery, 
mid-wives obstetrics, witch doctors therapy, and priests the laying on of hands all without bene- 
fit of science. The beginnings of genuine health conservation came when physiologists taught the 
barbers and conducted clinics. A part, at least of the resistance to the slow, glacier-like advance of 
genuine science is the entrenched authority of an occupational group resisting being educated 
into a scientific profession. Thus, centuries are lost and humanity wrongly served. Goethe once 
said that the reason men taught what was not so, was that they were paid for it. 

The history of science points out that man was first scientific about the stars. Even then, 
there were some burnings-at-the-stake and other forms of effective resistance. Although it is 
much easier to be objective and scientific about the more remote, might we drop the adjectives 
“natural” and “un-natural” from our discussion of science? Is not science one attitude, one 
method, one fabric of knowledge? Can we really and completely separate the study of society 
from the study of weather in which society operates. Food, agriculture, industry, health, crime, 
suicide, commerce, politics, and economics show many signs of being related. 

Should we fix absolute barriers between chemistry, physiology, psychology, morale, person- 
nel placement, training, health, and leadership? Do we not already have clear evidence that mental 
disease, character, temperament, and output are related to sugar metabolism and gland 
secretion? 

If management means planning and determining events, the manager, who is scientific about 
a part of the events under his control but refuses the scientific approach for other parts, is like 
the side-hill chicken condemned to walk in circles around the hill because of a short leg on one 
side. If our “big wheels” in management go around in circles, could not our resistance to being 
all the way scientific explain this futility? 

It is a happy sign that some large corporations are establishing policies, budget, staff and pro- 
gram in the management of human resources. But this goes on at a creeping pace. In the mean- 
time, production and product research and physical science investment fairly explodes by doub- 
ling in decades. A recent figure showed two percent of a sales dollar going into product 
research and seven-tenths of one percent of the personnel department budget going into per- 
sonnel research. 

Management now readily accepts the physicist and the chemist as partners but still tends to 
keep the psychologist and the sociologist in the cloister, immunizing themselves by such adjectives 
as “ivory tower”, “long hair”, “high brow”, and “academic.” Such management attitude is today’s 
equivalent of the barber resistance to physiology two hundred years ago. It is attitude and not 
logic. Any inadequacy of the behavioral sciences is logically an argument for rather than against 
their use. 

The scientific study of human behavior demands “captive” populations; only governmental 
employees, school children, prisoners, and the insane are available for scientific advance unless 
corporate managers pick up the torch and pioneer in solving the remaining problems of scien- 
tific management. Only corporate managements can make the Social Sciences “natural”! 

The cash dividends on such pioneering may well eclipse the past rich return on product and 
process research. The intangible dividends may be survival for both corporation and the incen- 
tive enterprise way of life. 


F. F. BrapsHaw 
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|Automation—Today’s Challenge To Management 


(see 


.ople familiar “on” and “off” move- 


problems by translating conditions 
like flow, temperature, or pressure in- 
to electrical quantities. 


ATTENUATION. Opposite of “gain” 


AUTOMATIC CONTROLLER. A device 
or instrument which is capable of 


Worker Welfare in the 


Era of Automation 


Exuipit 11. MECHANIZATION PROFI 
CJ 


AUTOMATION! 


Profit Planning 
Under Automation 


-eulate the con- 
« ID @ process or op- 
abe action ranges from the 
but has come to mean the act 


modern-day engineer's word for the 
state of being automatic. Once re- 
ferred to machine tool applications, 


? 
ow 3 FES] ity. The rate of introduction 
X as in America would depend on 
of ope sn process j 2 The task w kill 
utomatic as far as ow \ + Auto to-morrow’s world is to cause 
ot Be Natio of the enterprise 
A A Hy ill D 
-asuring and regulating anything regulating th Ind 
from color to chemical make-up. in line. (Somc ji ies with a high 
that AUTOMATION (auto-MAYshun). The control.) Managerial Limitations 


CLOSED LOOP. A fan 
control units linke 
process to forr 


1 in their business, 
represent the level of the materials-handling dex in reducing operations to 
ures, translating the procedures 


Automation also poses some knotty manageria: 
problems. It implies that there is enough volume 


turning the of one kind of product to justify the design and 


ments to not so familiar derivative | od of making a fi 
and rate types of action. processing—system partially 
tomatic. 
ANALOG COMPUTER. An electronic 
calculating machine which solves 


WHAT 


measure of the maximum amount 
a material (or energy) which can 
stored. 

CASCADE CONTROL. An av‘ 
control system in which th 
units, linked in chain f- 
into one another in s* 


“gain”). 


CAPACITY. No mystery, simply the 


of 


IS AUTOMATION? 


“‘vandling in the usual sense is not 
| cost of the machine may be great— 
dollars. And the cost of the pro- 

iliary operations may be even 
L -ying charges or rental of the 
often overlooked. But the 
h the total costs. 


g rorless, light- building of a special, complex process. The in- 
vestment is high; and once the company is com- 
mitted to it, the operation cannot be changed 


or discontinued without loss. 


This inflexibility obviously makes it vital to 
avoid making mistakes. The raw materials 
supply must be continuous. The various machine! 
elements must all be tied in with each other. 
There must be a force of the right kind of main- 
tenance men. And, above all, the rate of output 
must be in balance with sales. There are many} 
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ARLY everyone is thinking, argu- 
ing, and writing about the new 


ndustrial Revolution springing from 


nutom 
above 


ation, as the recent headlines 
demonstrate. So why should Ad- 


anced Management add to the hubbub? 
Undoubtedly automation is one of the 
nost significant developments in busi- 
ess and industry which has crystallized 


n the 


past decade. But there are al- 


ogether too many loaded opinions and 


Mighty 


predictions and altogether too 


ew careful observations and authentic 


udgm 


omic 


ents expressed on the subject. 


Automation is a complex socio-eco- 


development which cannot be 


ully absorbed in the experience of one 
ndividual alone, or contained within 
he needs and interests of one group, 
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stratum, or community alone. But 
's enough is now known about it 
‘airly objective and accurate as- 
it to be made of its implications. 
articles on automation are pre- 
in this issue of Advanced Man- 

it by six writers with vastly dif- 
backgrounds and jobs and atti- 
These articles were selected 

- they are full of facts, actual 
ad analytical surveys on automa- 
ecause they express several of 

ngest viewpoints on automation; 


and because each author seems aware of 
the responsible part he and others will 
have to play as the momentum of auto- 
mation increases in the years to come. 

The article giving “An Application of 
Automation” by Carl Demrick, Vice 
President in charge of Manufacturing 
of the Chrysler Corporation, sketches an 
exciting picture of the design, construc- 
tion, and operation of one of the most 
fully automated facilities in the auto- 
mobile industry, always a leader in the 
development of automation. 

The article on “The Economic Aspects 
of Automation” by Edgar Weinberg, 
Business Economist in the Bureau of 
Labor Statistics, U. S. Department of 
Labor, evaluates the outlook for the 
growth of automation in the next dec- 
ade, suggests the effects which it may 
have on a variety of working conditions, 
and describes studies which the gov- 
ernment is making to cope with indus- 
trial dislocations which may result from 
automation. 

The paper by Nathaniel Goldfinger, 
Economist in the Research Department 
of the A.F.L.-C.1.0., entitled, “Planned 
Adjustment To Automation,” indicates 
various ways in which collective bar- 
gaining and thus management-labor re- 
lations will be influenced by the growth 


of automation in the years to come. 

U.A.W. Shop Steward and Commit- 
teeman, Edward Falkowski, in his 
article on “Automation Versus Modei 
T’s,” gives striking expression to the 
feelings of the men and women on our 
production lines and in our offices 
whose jobs may be affected tomorrow— 
next month—or next year—by auto- 
mated machinery or electronic com- 
puters. Who knows when his own job 
will be buffeted by automation? 

In his article on “Human Adjustment 
To Automation,” Arthur Turner of the 
Technology Project of the Yale Insti- 
tute of Human Relations, shows us that 
not only employees but also managers 
have serious adaptations to make as 
operations in offices or shops under their 
management are automated. He points 
out productive lines for future auto- 
mation research. 

Finally, Erwin Schell brings future 
management needs and responsibilities 
arising from automation within our ken 
in his penetrating analysis of “Indus- 
trial Continuum And The Nature Of 
Man.” 

If you feel these articles have given 
you solid food for thought, our pur- 
pose in presenting them will have been 


fulfilled. 5 
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The new Plymouth engine 


costs of engine production. 


Management Views 


An Application of Automation 


UR new Plymouth Engine Plant in 
Detroit is a good example of auto- 
mation in practice. We are proud of this 
plant and it has made us very happy to 
learn that many people have called it 
the most highly advanced productive 
facility in the automotive industry.* 
Some have gone so far as to call this 
new plant a push button factory. This, 
of course, is incorrect. In theory, at 
least, a push button factory is one that 
requires only a few operators sitting at 
control panels. The Plymouth Engine 
Plant is far from being this kind of 
facility. Its normal working force is 
about 3,000. In building a product as 
complex as an automobile engine, there 
are many operations which can be done 
more efficiently and economically by 
making full use of the human brain, 
hand, and eye—and no manufacturer in 
his right mind is going to automate for 
the sake of automation when it makes 
so much more sense to employ people 
to perform the work which they can do 
better or more economically than ma- 
chines. 
Figure 1 (on page 7) will give you an 
idea of the plan of the Plymouth Engine 
Plant. This is the layout of the plant 


*From a paper delivered at the 11th Annual 
S.A.M.-A.S.M.E. Management Engineering 
Conference, held in New York on April 26-27, 
1956. The complete Conference Proceedings 
will be published shortly. 
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showing the flow of work from the ex- 
treme right where the cylinder heads 
and cylinder blocks are machined, over 
to the extreme left where the engines are 
given their final test and are then 
shipped by truck or rail. At the bottom 


of the diagrara is the engine assembly - 


line with a sub-assembly for the engine 
head. You will notice that all the com- 
ponents of the engine feed into this 
assembly line. These components in- 
clude such things as crankshafts, cam- 
shafts, flywheels and manifolds. You 
will notice at the top of the diagram that 
there are two receiving points for in- 
coming stock. The one at the right is 
for the heavier components—the block 
and the head castings. The one at the 
left is for all of the other components. 

Of all the features in the engine plant 
none of them causes so much comment 
among visitors as the hot-test line. (See 
Figure 2 on page 9.) The new engines, 
loaded onto pallets, roll onto this line 
looking for a place to stop and be 
tested. When an engine finds an empty 
test stand it automatically stops and 
rolls into the stand. It is automatically 
hooked up to water, gas, oil and electric 
power lines. Then the new engine is 
automatically started by an air motor. 
The complete test cycle takes 20 minutes. 

Now that you have some idea of the 
kind of plant we built, I would like to 
tell you why we built it that way. 


plant in Detroit, generally considered to be 
the most advanced facility of its kind in the world, was designed with 
one main objective in view—to increase the efficiency and lower the 
To attain this objective, automatic 
machinery was used extensively. The problems encountered in planning 
and building this plant and the decisions made along the way afford 
many practical illustrations of the meaning of automation for industry. 


ADVANCED MANAGEMENT 


By Carl J. Demrick 

Vice President, Manufacturing 
Plymouth Division 

Chrysler Corporatio: 


A plant like this always begins with 
a need. In 1954 we were tooling up t 
produce our 1955 cars—the first of th 
Chrysler Corporation cars which hav 
come to be known as the Forward Loo 
models. At Plymouth Division, esp 
cially, we were planning big things fo 
the new cars. In addition to their ne 
styling, they were to have V-8 engi 
for the first time. We knew, howev 
that our capacity for producing th 
newly designed Plymouth V-8 eng 
was far less than we would need. Asi 
turned out, in our first year with 


DEMRICK 


A native of Michigan, Carl Demrick 
began his career with Chrysler Corpore- 
tion in 1934 in the material handling | 
department of the Plymouth plant. He 
moved through successive positions 4 | 

an apprentice in tool making, a too | & 
designer, foreman of the Bofors gun | 

project during World War Il, heat treat 
and tool engineer, master mechanic, and 
supervisor of the central estimating 
department. In 1954 he entered his 
present position of vice president in 
charge of manufacturing. 
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Forward Look models we were never 
able to supply more than three cars with 
V-8 engines out of every ten cars we 
produced. 

We needed a new plant for V-8 en- 
gines that would come into production 
in time to power a large proportion of 
the 1956 model cars, and we wanted 
that plant to turn out at least 150 en- 
gines an hour. 

We were shooting for more than ca- 
pacity, however. We also wanted the 
kind of plant that would lower our costs 
of production. As you know, in the 
automobile business the competitive 
drive for lower production costs is just 
s hot and continuous as the drive for 
ales. We believed that the best way 
o reduce costs in our engine plant 
ould be to build the highest possible 
recision into the machinery and to 
quip the plant with automatic machine 
ontrols that would reduce to a mini- 


mum the possibility of error. The re- 
sult would be reduced expenses for 
trouble shooting, maintenance and re- 
pair, reduced down time for machines, 
and minimum loss from scrappage. 

High quality and low costs became 
the ruling considerations in designing 
and building this plant. And now that 
the plant is producing, we are finding 
that it has justified the time, effort and 
resources invested in it. We call it the 
Qualimatic V-8 Engine Plant, and it is 
fully living up to its name. The plant 
contains far more than an average 
amount of automatic machinery. It is 
generally recognized as the most highly 
automated engine manufacturing facility 
in the automobile industry. 

As we all know, automation is a much 
misunderstood word. Every man seems 
to have his own definition, and I have 
mine. On the basis of what we have 
learned about automation at the Plym- 


outh Engine Plant, I believe that auto- 
mation might well be defined as the 
optimum use of machines to produce 
high volume, high quality products at 
the lowest possible cost. That definition 
is, in a way, a description of the kind 
of plant we wanted to build, and the 
kind of plant we now have. To build 
the plant we worked according to two 
simple, but I think very meaningful, 
principles. Let me explain what they 
were. 

1. Our first guiding principle was, 
to use machines only were they would 
bring a clear advantage in cost and 
quality over the use of manual tech- 
niques. 

In theory, of course, you could design 
automatic machinery to perform virtu- 
ally all of the jobs done in our engine 
plant, or for that matter, in an automo- 
bile assembly plant. In other words, a 
push button engine plant is hypotheti- 


Figure | 


Fr 
) 
f 
rcturing 
HEE 
HEE 
— / schematic diagram of the new Plymouth V-8 engine plant, showing flow of material throughout the installation. rome 
7 
= 


cally possible. In my opinion, however. 
such a plant will never be designed or 
built. For one thing, it would not be 
economically feasible to build automatic 
equipment to perform work that can be 
done more economically by people. And 
under modern conditions, with products 
changing so rapidly, it would be bad 
policy to invest heavily in equipment 
designed for building this year’s product 
if the equipment might have to be 
scrapped or basically re-designed next 
year. For another thing, there are many 
jobs in a plant of this kind which can 
be done better by human beings than 
by machines. It would be difficult to 
imagine, for instance, the kind of ma- 
chine that could be substituted for the 
inspector on the engine test line who 
listens to the running engine to make 
sure it has that unmistakable sound of 
a well-made and well-tuned V-8. There 
are many other jobs in the plant—quite 
apart from the hundreds of maintenance 
and repair jobs—which we would rather 
entrust to people than to machines. 
Some of the most important of these 
jobs are on the engine assembly line 
where, for instance, connecting rods 
must be put in place carefully to give 
them the right clearance, and where 
tappets must be properly adjusted. 


MACHINE JOBS 


On the other hand, there are many 
operations in this plant which are per- 
formed with far greater consistency and 
greater precision by machines than they 
could possibly be accomplished by peo- 
ple. In addition to the many broaching, 
drilling, chamfering and reaming oper- 
ations which have long been done by 
heavy automatic machinery in the auto- 
mobile factory, there are many hundreds 
of additional operations which can he 
done more advantageously by automatic 
machines than by people. Take, for in- 
stance, the nut-runners that tighten head 
bolts hour after hour and day after day 
to exactly the right torque; or the auto- 
matic counters the tool-control 
boards which indicate when the wear- 
out point is approaching. In another 
part of our plant we load parts trays 
with small components like bolts, nuts 
and washers by means of automatic 
hoppers which seldom make a mistake 
in the number of parts they count out 
and drop into each tray. In this same 
section, however, we also employ people 
to load these trays with odd-shaped 
parts that would be difficult and costly 
to handle by automatic processes. 


Naturally, it is much easier to put this 
principle into words than into practice. 
Deciding when to use machines and 
when to use manual methods requires 
the consideration of many factors and 
the working out of some extremely com- 
plex equations. The only way to prove 
that you have worked out the equations 
correctly is to put the plant to work and 
apply the test of practice. I am happy to 
say that in the few months that our 
Plymouth Engine Plant has been oper- 
ating we have been gratified with the 
results. Repair on engines has been 
extremely low, maintenance costs have 
been at a minimum, scrappage has been 
drastically reduced, and down time on 
the production lines has been lower than 
we have ever experienced on any other 
equipment approaching this in size and 
complexity. 


PRODUCT AND PROCESS DESIGN 


2. Our second guiding principle was 
that the design of the product and the 
design of the plant process should be 
related to one another as closely as pos- 
sible to the end that the efficiency of the 
plant may be raised and the quality of 
the product improved. 

When stated in this way, this principle 
seems so simple and so reasonable that 
you would assume all product engineers 
and production engineers must have ac- 


cepted it and used it without question — 


as far back as things like automobile 
engines have been designed and built. 
The truth is, however, that product de- 
sign and plant design have traditionally 
tended to be separate domains. In De- 
troit it is not unusual, for instance, to 
hear production engineers in the stamp- 
ing plants complain about the “impos- 
sible” things the body designers are 
asking them to do with sheet metal. Of 
course, these impossible things are even- 
tually accomplished by drawing upon 
ingenuity and upon the endless possi- 
bilities of modern machine technology. 
Moreover, no body designer could afford 
to work in ignorance of the capacities 
of the most advanced stamping facilities. 
He is pretty sure when he drafts his 
design for a new automobile that it is 
capable of being mass produced, and his 
designs are brought to the attention of 
the production people for clearance as 
early as possible. But all things are 
matters of degree. In my opinion there 
is a much higher degree of communica- 
tion today between product designers 
and plant designers than ever before. 
What happened in designing the Plym- 
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outh Engine Plant to build a specif 
kind of V-8 engine is a beautiful case jy 
point. 

When we decided to build this plan 
we did more than establish an open line 
of communication between the engineer; 
who were designing the pliant and the 
engineers who were designing the en. 
gine. We literally made them live to. 
gether. The two men with the chi¢ 
responsibility for deciding on the 
quence of operations and the kind of 
equipment to be used in the plant estab. 
lished temporary offices in the central 
engineering laboratories so that they 
could see and talk personally with th 
product engineers at all times. Whe 
they decided that the engines woul 
have to have lugs of a certain kind 
be palletized for the assembly line, they 
asked the engineers if there was any 
technical difficulty in providing the lugs 
When they decided that the pistons 
would need to be re-designed in order 
to roll properly in troughs, they e 
plained their need and the product engi 
neers re-designed the pistons. Simil 
changes were made on dozens of part 
of the engine to provide for automati 
locating or moving. As far as I knox 
the consultation between product desig 
and production design on this job is th 
closest ever achieved in our company. 


DESIGN CORRELATION REQUIRED 


In my opinion, this kind of close cot 
sultation will become more and mom 
the accepted procedure in industry. | 
an age when innovation in the produt 
is such a dynamic force in creating m 
ket demand and when mechanical pro 
ress in the means of production is mo 


ing faster than ever before, it has bg Oper: 
come absolutely necessary that the meg with 
who design the new products work sig next 


are 
piece 


by side with the men who design !! 
machines to make those products. 

I have mentioned some of the f 
tures of our engine plant that we 
achieved as the result of close teamwol 
of our design and production engineey 
At this point I would like to mention 


few additional features of the plagl Th 
with special emphasis on the ways 
achieved an unusually high degree 
quality control. perf 
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Figure 2 


The hot-test area in the Plymouth V-8 engine plant, which receives the motors by overhead conveyor from the 
electrostatic painting activity and tests them automatically. 


operation was performed separately, 
with the part then being passed on to the 
next station. When a number of holes 
are bored, drilled, or reamed in a work- 
piece at more than one station, the holes 
must he held in perfect alignment with 
each other. But under these conditions 
it is difficult to avoid inaccuracies be- 
cause clamping is never exactly the same 
from station to station. 

These difficulties have been largely 
overcome in the new Plymouth plant by 
incressing the number of operations 
perfo:med on each machine. For in- 
stanc>, on the cylinder-block line, one 
four vay boring machine is _finish- 
bori: the main bearings, camshaft 
bush igs, distributor shaft hole, the oil 
pum shaft holes, and the dowel holes 
at th end of the block, and at the same 
time it is milling the oil pump pad. 
Sine: these six operations are being per- 


formed simultaneously on one machine, 
the relation of each dimension to all the 
others is held very accurately. 

The practice of performing multiple 
operations on as few machines as pos- 
sible is not new, of course. Throughout 
the industry, fewer and fewer machines 
are required for more and more oper- 
ations each year. For example, it was 
not long ago that as many as 12 milling 
machines were required to work the 
flat surfaces of engine blocks at the rate 
of 110 an hour. Today, two broaches 
machine those surfaces at the rate of 
140 an hour. 

Some of the most interesting features 
of the plant are those having to do with 
testing the pieces as they are being 
worked. This testing process begins 
back at the foundry. We produce cast- 
ings for the head and block lines of the 
finest quality attainable, and we do this 


by controlling quality throughout the 
entire casting process. The castings are 
also produced with extremely close 
limits on the stock to be removed in the 
machining process. Before any casting 
is allowed to go into the machining lines 
it must first pass through a qualifying 
machine. Any castings that exceed the 
specified dimensional limits are ejected 
immediately. 

In making the decision to use 
broaches rather than milling machines 
for the flat mating surfaces of the cyl- 
inder block and head, we had to make 
sure we could control the quality of the 
casting both as to its dimensions and the 
consistent hardness of the metal. While 
broaching gives a greater production of 
parts per hour than milling, in compara- 
ble machine investment, in the past one 
of the principal sources of down time 
for broaches was tool breakage as the 
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result of occasional “hard spots” in low 
quality castings. 

Througout the plant there are auto- 
matic testing devices to make sure a 
piece has been properly worked. Follow- 
ing every drilling operation in the head 
and block lines, for instance, there are 
automatic probing stations equipped 
with feeler gages to insure that holes 
have been machined to the right depth 
and that they are free of broken tools. 
If no hole exists where there should be 
a hole, the machine is stopped automati- 
cally at that point until the cause of the 
defect is rectified. 

After many of the machining oper- 
ations we use air gages to check dimen- 
sions. If tolerances are exceeded, the 
machine operators are informed im- 
mediately by means of colored lights at 
their control panels. At the same time, 
one of three lights on the machine goes 
on automatically and informs tool men 
in the working area of the trouble so 
that it can be remedied in a matter of 
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ONGRATULATIONS to the current 

leaders in the Chapters' Member- 
ship Campaign. Quotas attained to 
date are: 


Puerto Rico 200% SanFran. 46% 
Sacramento 150% Washington 39%, 
Bridgeport Greensboro 36% 
Fox Valley Binghamton 29% 
Knoxville 111% Hudson Val. 27% 
Madison 100% Cent. Pa. 25% 
Twin City 100% N.E. Pa. 25%, 
Wilmington 90% Cleveland 21% 
Clearing 88°, Georgia 18%, 
Philadelphia 88°, Milwaukee 17% 
Baltimore 85%, Boston 14%, 
Columbus 78% C. New York 14% 
Lancaster Dallas 14%, 
Providence 70°, Raritan Val. 13% 
Montreal 67°%, Pittsburgh 11% 
West.N.C. 67% Tr. Del. Val. 10% 
Nashville 60%, Chicago 
Greenville New Haven 7% 
N. J. 51% Indianapolis 6% 
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seconds. At many points there are gages 
which indicate, also by means of colored 


‘lights, that holes are approaching the 
“out-ef-tolerance” range. 


What is the effect of this automated 
plant on the people who work in it? In 
the first place, I believe I can say with- 
out distorting the actual situation in any 
way that the people working in this new 
plant have a considerable sense of pride 
in their place of work. Every day they 
see many visitors pass their work sta- 
tions, visitors who have heard about the 
plant and who are intensely interested 
in what they see. In the second place, 
many of the people in the plant have far 
better jobs today than they once had, 
with higher ratings and higher pay. This 
is true because the proportion of main- 
tenance workers, such as electric repair- 
men, millwrights, and tool setters, is 
much higher in a plant of this kind than 
in one that is less advanced. Beyond 
these advantages, the people who work 
in this kind of plant know that their 
working hours are safer, less fatiguing, 
less monotonous, more productive, and 
more interesting than they would be 
in a plant with less automation. 


EFFECT ON EMPLOYMENT 


I am often asked what effect this new 
plant has had upon employment at Plym- 
outh. In January of this year, in an 
attempt to give a good answer to this 
question, I took a representative work- 
ing day, January 15, and made a count 
of the number of people at work in the 
company on the production of Plymouth 
engines, both V-8’s and sixes. Then I 
compared this with the number of peo- 
ple producing engines on the same day 
of the two previous years, before the 
new engine plant was in operation. Here 
are the facts I found: 

On January 15, 1956, 6,533 workers 
were employed in building Plymouth 
engines of all types. 

On January 15, 1955 the number was 
5,322. 

On January 15, 1954 the number was 
4,297. 

I want to be the first to say that the 
importance of comparisons of this kind 
should not be exaggerated. It is diffi- 
cult to account for all the factors so as 


to make any given day strictly compara-: 


ble to the same day in other years. 
Nevertheless, the figures do show there 
has not been the sudden drop in employ- 
ment, or the displacement of workers, 
that many people expect to result from 
the building of a plant of this kind. 


- instance, that in the next ten years the 
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It is true, of course, that people are 
switching to different kinds of work in 
the plant or in the company. And the 
company is helping them to prepare for 
the new opportunities and responsibili- 
ties that open up as the result of these 
new kinds of equipment. Classes are 
now being offered, for instance, in elec. 
tronics and industrial hydraulics for 
journeyman electricians and machine 
repair men who completed their appren- 
ticeships before these fields were in. 
cluded in their studies about seven years 
ago. To date, 154 employees have com. 
pleted a two-hour-per-day, 24-week train: 
ing course in industrial hydraulics, and 
an additional 178 employees are now 
enrolled in the course. A similar 48. 
week course has just graduated its first 
class in electronics. All courses of in 
struction are held on company time, 
during regular working hours. 


SIGNIFICANT ADVANTAGES 
OF AUTOMATION 


Speaking generally about automation, 
it appears to me that it offers three 
tremendous advantages to the economy. 

First—automation is coming along at 
a time when the total population of this} b 
country is increasing much faster thanfisage 
the number of people available for profPiebc 
ductive work. It has been estimated, forffo en 
nnov 


H 


population will increase by 20 percent}inatic 
and the portion of the population avail fment 
able for work by only 6 percent. In thisphate | 
situation, with proportionately  fewerpfuctic 
hands to do a lot more work, automationymach 
is going to be a very timely blessing#instru 
indeed. atio! 
Second—by increasing our efficiency (fircu' 
in the volume production of goods andgparts 
services, automation will help us control? 
the pressure toward inflation which isfFV 
nearly always-present in a dynamically 
expanding economy like ours. 
Third—like every other advance i! 
efficient production, automation wil 
raise quality, lower costs and wide 
markets. And this will put steam intoff 
the forward drive of the whole economy: 
This is the broad view. The closet 
view we have of the application of aute 
mation at the Plymouth Engine Platt 
has shown us its advantages in produ¢ 
ing higher quality products in larg 
volume. And I can assure you that the 
Plymouth Division and Chrysler Corp 
ration as a whole are going to keep 
building the most modern plants po 
sible to achieve more of these advat (PPP 
tages. th 
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HE term “automation” has now 
been extended, through popular 
sage, beyond Mr. Harder’s and Mr. 
Diebold’s original technical definitions 
0 encompass an ever wider range of 


ars thefinnovations of varying degrees of auto- 
percentfmaticity. Generally, the present move- 
n avail fment brings together changes that elimi- 


In this 


hate direct human intervention in pro- 


fewerffluction by substituting power-driven 
mation¥machinery for human muscle, precision 
ylessing struments for human sensory discrimi- 


ation and motor control, and electrical 
ircuits for human response. When the 
parts are linked together to accomplish 
h given task, the production system is 
ven more impressive than the indi- 
jidual developments considered sepa- 
ately. 

This article deals chiefly with the 


ficiency 
yds and 
control 
hich is 


mically 


ance il 
wil™plications for unemployment, dis- 
widenfplacement, occupational requirements 
1m intofe"d training, of removing the worker 
<irect step-by-step control of pro- 
closerf@uction. First, however, we consider 
of autopehe historical background and view of 
e Plante ou'look since many of the problems 
produce bf worker welfare under automation are 
to those created by technological 
that the hang generally, with which this na- 
Corpo hss had many years of experience. 
keep] Tocay’s movement toward greater au- 
ts pos PMatization of factory and office work 
advan fPpears in the light of history as a new 
thiid phase in the technological evo- 


Current developments in automation are related to preceding industrial 
and technological trends and to the postwar economic situation. The 
outlook for automation is evaluated on the basis of the economic and 
social factors which will affect it. 
create are considered such as varying working conditions, labor 
displacement, changes in occupational requirements, apprentice train- 
ing, and collective bargaining. Some of the measures the government, 
particularly the Department of Labor, is undertaking to meet these 
problems are discussed. 


\ Government View— 


lution of American Industry. The first 
stage was the shift from handicraft to 
machine industry during the 19th cen- 
tury. The American system of inter- 
changeable parts manufacture, the im- 
provements in metal cutting tools and 
the invention of various types of spe- 
cialized fabricating machinery that 
duplicate the motions of hand labor 
certainly marked important advances 
toward greater automaticity. Carroll D. 
Wright, first Commissioner of Labor, 
for example, recorded in his monu- 
mental 1898 report, Hand and Machine 
Labor, a spectacular 900 percent in- 
crease in man-hour output in manufac- 
turing shoes by machine methods of 
his day as compared with the hand 
methods of 1863. 

The second or mass production phase 
is often described as the “Ford Revolu- 
tion,” which reached its climax during 
the 1920’s. It involved more extensive 
use of moving conveyors and automatic 
machinery, electrification of industry, 
and the standardization, simplification 
and specialization of processes and 
products. The A. O. Smith plant where 
automobile frames were produced “un- 
touched by human hands” was hailed 
as an example of the automatic factory 
of the future. Ewan Clague, the pres- 
ent Commissioner of Labor Statistics, 
in 1926 summed up the improvements 
of that period as a “new industrial 
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he Economic Aspects of Automation 


By Edgar Weinberg 
Business Economist 
Bureau of Labor Statistics 
U. S. Department of Labor 


revolution . the most remarkable 
advance in productive efficiency in the 
history of the modern industrial sys- 
tem.” 

The latest stage in this general 
development toward greater mechaniza- 
tion is the one popularly called “auto- 
mation.” Electronic data processing, 
integrated handling and processing, and 
feed-back control systems are perhaps 
its most impressive elements. Faster, 
more automatic machine tools, the au- 
tomatic assembling of electronic goods, 
and improved models of conventional 
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machinery, which though not self cor- 
recting, go through a cycle without hu- 
man intervention, are also important 
tendencies. 

The unique background of automa- 
tion has been the unprecedented ad- 
vance of the economy since the end of 
World War II. New developments were 
adopted by firms in a strong financial 
position which sought to make up the 
technological obsolescence that accumu- 
lated over more than a decade of war 
and depression and to apply in civilian 
industries mass production techniques 
learned on defense contracts. The 
steady upward pressure of wage rates 
on costs stimulated a keen interest in 
labor-saving devices of all types. With 
expenditures on producers’ durable 
equipment at a level twice as high as 
the 1929 volume, with a current annual 
expenditure of some $3 billion a year 
on industrial research and development, 
and with important scientific advances 
in electronics, American technology was 
bound to take on a new appearance. 

Forecasting the future rate of growth 
of automation involves consideration of 
such complex intangibles as the growth 
of scientific knowledge, the motivation 
of purchasers of capital goods and the 
way both producers and consumers 
adapt to the changes. It requires on 
the part of the forecaster, as Dr. Irving 
Siegel has suggested, “‘a high propensity 
to assume.” 


THE RESEARCH STIMULUS 


An important stimulus, undoubtedly, 
will be the large expenditures on in- 
dustrial research and development. It is 
estimated that over $5 billion a year 
was spent in 1955 for scientific research 
and development. According to Dr. H. 
Leedy, of the Armour Research Insti- 
tute, the annual rate may increase by 
50 percent in the next decade. While 
much research is for defense purposes, 
automation for civilian applications 
will probably benefit, as it has in the 
past. Competition among producers of 
equipment will also speed the advance 
of automation, as will the recent release 
of numerous patents related to auto- 
matic control and the use of new tools 
of research. 

The progressive outlook of American 
industry tends to speed the diffusion of 
new techniques. “Invention,” Thorstein 
Veblen wrote forty years ago, “is the 
mother of necessity.” We still respond 
to the competitive system, the “passion 
for productivity” and sense of “adven- 
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turous urgency” toward technological 
improvements that so impress foreign 
observers. 

Businessmen’s optimism about the 
future continues to be a potent force 
for economic growth. According to the 
Commerce Department’s latest survey, 
business plans to spend more in 1956 
than the record year, 1955. Whether 
for expansion or replacement, these in- 
vestments will no doubt provide oppor- 
tunities for installing new types of 
equipment. 


MORE AUTOMATED EQUIPMENT 


The use of automation equipment 
now available appears to be at an early 
stage of growth. According to a mid- 
1955 survey by the Controllership 
Foundation, for example, only about 
15 companies actually had large scale 
data processing systems for use on in- 
surance records, payroll and similar 
routine clerical work. Many others 
have, of course, been installed in pri- 
vate and government offices for engi- 
neering and scientific research calcu- 
lations. By 1957, however, one industry 


expert estimates that as many as 400 


large computers will be in use for com- 
mercial problems, such as budgeting. 
inventory and sales control. 

More companies are expected to adopt 
special electronic devices for use in air 
ticket reservation control, freight classi- 
fication yards and warehousing. Dr. 
Cledo Brunetti of General Mills, Inc. 
estimates a doubling by 1960 compared 
to 1953, in the sales of industrial proc- 
ess instruments and a sixfold increase 
in the sales of industrial TV. In the 
manufacture of electronic goods them- 
selves, automatic methods are making 
gains, with most of the major producers 
either using or planning to use some 
type of assembling machine and printed 
circuitry. 

In mass production metalworking 
plants, the use of automatic equipment 
is growing, particularly among auto- 
motive companies. The McGraw-Hill 
survey in 1955 of some 1,500 metal- 
working plants showed that about one 
out of five use already some form of 
automation: transfer machines or trans- 
fer devices, automatic loading and un- 
loading, or automatic assembly. The 
survey also indicates that metalworking 
companies plan to buy nearly $2 billion 
worth of new tools during the 18 
months prior to the end of 1956. This 
certainly will create opportunities for 
introducing greater automation. 
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While steady progress toward mor 
automatic production in certain sectors 
of the economy is expected, virtually no 
one regards the automatic factory 
(such as the one Eric Leaver and J, J, 
Brown projected ten years ago, where 
computers would direct not only fabri. 
cating but also receiving, handling, in. 
specting, packaging and _ production 
planning) as practicable for the foresee. 
able future. Cost, reliability of equip 
ment and the availability of trained 
personnel are still the most important 
factors in determining the limits of au. 
tomaticity. Indeed, these two pioneer 
recently stated a view widely shared: 
“Automatism can be expected to grow 
up in industry in stages—progressing 
from single local applications of elec. 
tronic instrumentation to electronic con- 
trol devices. . . .” 

A convenient, if only partial way of 
summing up recent technological de 
velopments and assessing the outlook is 


to equate automation with one of its 


most significant aspects—changes in 
output per man-hour or productivity, 
The Bureau of Labor Statistics’ recent 
comprehensive report on productivity 
trends for 1947-53 period and from 
1939 to 1947 provides valuable statis 


tical data on the important manufactur 


ing sector of the economy. 


For the 1947-53 period output per 


at a rate of 3.0 to 3.6 percent per year. 
Between 1939 and 1947 (omitting the 
war years) the rate of growth was be 
tween .5 and 1.5 percent per year. Thus, 
although productivity growth was de 
pressed by the war and reconversion, i 
apparently returned to the long tem 
growth rate of 3.3 percent per year tha 
marked the 1909-39 period. 


ACCELERATED PRODUCTIVITY 


Unofficial estimates (based on les 
comprehensive data) prepared by Leo 


Greenberg and his associates at tht} 


Bureau of Labor Statistics suggest somt 
acceleration in productivity advance 


. production worker man-hour increasedf 
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the 1953-1955 period. Output per mal? 


hour in this short period after th 
Korean War advanced at a rate of ! 
percent a year. This is about equal ! 
the rate of change in the immediate pot 
World War II years (1947-1950) and 
approximates the annual rate for the 
1919-1929 decade. 

Turning to statistics for broader se 
tors of the economy, we find a some 
what similar picture. Productivity {0 
the private non-farm economy has it 
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creased at a rate of about 3.5 percent 
per year, considerably higher than the 
long term average rate of about 2 per- 
cent per year. 

d J, J— In short, using productivity growth 
where as a yardstick, we have some evidence 
- fabri. for believing we are in a period of rela- 
tively more rapid changes in technol- 


more 
sectors 
ally no 
factory 


ng, in 
luctionf Particularly compared to develop- 
‘oresee. ments of the depression and war 


equip periods. Whether current changes will 
train prove to be more dynamic than the 
mass production era of the 20’s and 
the dimensions of the social problems 
consequently larger, however, remain to 
shared: seen. 

0 grow While technology moves toward 
essing greater automation, this can hardly be 
elec considered our primary objective. Al- 
fred Marshall, at the turn of the century, 
offered this still pertinent reminder: 
way of “So far as the economy of production 
cal de oes, men and machines stand on much 
jsfthe same footing, but while machinery 
of @ mere implement of production, 
ges in man’s welfare is also its ultimate 
ictivity, aim. ... 

recent{! A major concern today is to deter- 
mine ways of assuring that technologi- 
1 from@acal progress will lead to the social goals 
» state cherished by most Americans. Stated 
ufacturfe@ the words of the President’s Council 
of Economic Advisors, these are “better 
living in all of its aspects, not merely 
indefinite increase in per capital income 
and possessions.” The objective en- 
ompasses such intangibles as more 
leisure, the availability of useful work, 
greater opportunities for advancement, 
jand lessened drudgery, severity, and 
monotony of labor. 
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ear thifIGOALS TO BE SOUGHT 


So far as the material level of living 
goes, it is easy to demonstrate that a 
rise in output per man-hour will deter- 
on lesgptine its future rate of growth. For 
his purpose, we may roughly define the 
Hevel of living as the total output per 
apita. This rate is algebraically equal 
0 the product of three factors: the 
er matfe'oportion of the population employed; 
he hours of work per worker; and the 
output of goods per man-hour. 

The implications of a 3 percent an- 
iate pode ual srowth in output per man-hour in 
he pr vate economy can now be readily 
for thepsee2. -et us first assume that unemploy- 

hent ate is no higher in 1970 than in 

der a 1954 ond that the average work week 
a somepremai s unchanged. Estimates to 1970 
vity fot how — slight decline in the proportion 
has ine! the abor force to population. Within 
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“97% of our entire output is shipped out 
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In Greater Miami efficient, healthy 
people, enjoying ideal living con- 
ditions, demonstrate what quality 
production can mean! | 
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this framework it is evident that a 3 
percent growth rate in productivity 
would imply a nearly 3 percent annual 
rise in gross national product per capita, 
compared to the 2 percent average rise 
we had from 1909 to 1953. 

Not all of the gain in productivity 
may be taken in the form of goods and 
services. Greater leisure is also desired. 
Over the past 50 or so years, about one 
third of the potential gain in national 
output was “given up” in favor of a 
shorter work week. Today, organized 
labor seeks shorter hours, longer vaca- 
tions, earlier retirement and longer 
schooling as ways of sharing in the 
economy’s rising productivity and of 
maximizing employment opportunities. 

While the potentialities of produc- 
tivity growth for enlarging the nation’s 
material abundance and leisure are now 
well understood, many in all walks of 
life nevertheless .remain fearful that 
automation may endanger the job 
security of large numbers of workers. 
As the boom of the immediate postwar 
years wear off, this anxiety tends to 
mount. 

As regards total unemployment in the 
economy, the statistical record for the 
most recent past period, like that for 
the long term, does not indicate a rise 
in the unemployment rate which can be 
attributed to the growth of productivity. 
Between 1947 and 1953, output per 
man-hour in the private economy in- 
creased by 24 percent. The growth in 
overall production amounting to 31 


percent more than compensated for both 
the decline of unit labor requirements 
and the increase in the labor force. In 
fact, total civilian employment was 
about 7 percent higher in 1953 than 
in 1947. 

It should be noted that not all indus- 
tries and plants can expand their output 
and employment. Some displacement of 
workers therefore is always taking place. 
Firms that do not adopt cost cutting 
equipment often lose out to those with 
competitive advantages due to lower 
unit costs. Despite price reductions, 
some plants fail to expand output sufhi- 
ciently to absorb those displaced be- 
cause of an inelastic demand for its 
products. The technological factor is 
always difficult to disentangle from 
economic factors that cause dislocations. 

So far, the actual rate of displace- 
ment on the whole appears to be rela- 
tively low. The monthly layoff rate 
in manufacturing industries in 1955, 
according to BLS labor turnover statis- 
tics, averaged 12 per 1000 employed. 
This was not significantly higher than 
the rate for any other postwar or pre- 
war year and substantially below the 
rate for 1949 and 1954 periods of busi- 
ness downturn.’ The accession rate, on 
the other hand, was three times the 
layoff rate. 

Rather than a net displacement of 
labor, a shifting of jobs from declining 
to new and faster growing industries 
has accompanied the steady growth of 
productivity in the past. Broadly speak- 
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ing, the shift has been from the goods 
producing industries—agriculture, min- 
ing, manufacturing, and construction— 
to the service industries—transporta- 
tion, utilities, trade, service, finance and 
government. Employment in goods pro- 
ducing industries was only about one 
million higher in 1955 than it was in 
1919, but employment in service indus- 
tries more than doubled, from about 14 
million to nearly 30 million. In 1955 
the service sector actually employed one 
million more persons than the goods 
producing sector. 

With greater mechanization, the im- 
portance of the machinery producing 
industries has also significantly in- 
creased in relative importance. Employ- 
ment in electrical (including radio and 
television) and non-electrical machinery 
industry groups increased by 157 per- 
cent between 1939 and 1955 compared 
to a 64 percent gain by manufacturing 
as a whole. 


EXPANDING ECONOMY REQUIRED 


It seems clear that the general avail- 
ability of jobs for workers displaced by 
new technology, in the first place, is part 
of the larger problem of fostering an 
expanding economy. The Subcommittee 
of the Joint Congressional Committee 
on the Economic Report stated that its 
“best and by far the most important 
single recommendation . . . is that the 
private and public sectors of the Nation 
do everything possible to assure the 
maintenance of a good, healthy, dy- 
namic and prospering economy, so that 
those who lose out in one place as a 
consequence of progressive technology 
will have no difficulty in finding a de- 
mand for their services elsewhere in the 
economy.” 

Displacement, even in _ generally 
favorable economic circumstances, may 
mean readjustments and hardships for 
individuals that call for thoughtful 
action. Where technological change 
eliminates jobs in particular operations 
of an expanding plant, (possibly the 
typical case today) workers may be 


transferred, often at the same wage, and ~ 


after training by the company, to opera- 
tions not subject to extensive mechani- 
zation, such as assembling, maintenance 
or shipping, or to new jobs created by 
new techniques. 

Labor saving in a plant that is con- 
tracting its total employment, on the 
other hand, may mean layoffs with 
serious losses to workers of wages and 
fringe benefits, seniority and its asso- 
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ciated benefits, and the value of plant 
experience. The most critical situation 
is, of course, the closing down of an 
entire plant which is the mainstay of a 
community’s economy. Reemployment 
for these workers often involves com- 
plex problems of relocation and retrain- 
ing. Workers who face special diff- 
culties in obtaining jobs—older work- 
ers, women, Negroes and_ physically 
handicapped workers—may be most ad- 
versely affected by technological 
change. 


BENEFITS OF PLANNING 


In contrast to the 1920’s, there is very 
wide attention being paid to the plight 
of workers displaced by technical 
change. Few assert today that the unem- 
ployed worker must rely on his individ 
ual resources only. Under the Employ- 
ment Act of 1946 both the Legislative 
and Executive branches of the Federal 
government are commited to adopt 
policies to maintain a high level of em- 
ployment. More concretely, the dis- 
placed worker today has unemployment 
insurance to tide him over financially 
and free placement services to help him 
find a job quickly. Congress is now 
considering special programs to assist 
distressed communities. More attention 
no doubt will be directed to the ade- 
quacy of these services in relation to 
the problem created by technological 
change. 

Collective bargaining affords man- 
agement and labor representatives a 
means of working out orderly arrange- 
ments within plants to cushion the im- 
pact of technical changes on workers. 
As automation progresses, unions and 
management will be concerned more 
frequently with provisions for dismissal 
pay, guaranteed annual wages, plant 
and company wide seniority clauses for 
layoffs, transfers and promotion, formal 
arrangements for union consultation, 
retraining on the job, as well as labor’s 
traditional call for a share in the gains 
of productivity through higher wages, 
fringe benefits and shorter hours. 

Good illustrations of ways manage- 
ment, by advance planning, introduced 
automation without serious dislocation 
of its workers are presented in two case 


studies recently published by the Bureau 


of Labor Statistics. A large and grow- 
ing insurance company, which had suf- 
fered a shortage of clerical labor in- 
stalled an electronic computer for 
record processing, and eliminated a 
number of clerical operations. Since it 


‘in the factory. 
handicraftsmen or artisans—the cigaf 


ADVANCED MANAGEMENT 


took about two years to install the com. 
puter, the company was able to plan 
carefully the transfer, reassignment and 
retraining of the clerks, and mace the 
change without laying off any worker, 

A somewhat similar situation was 
found in a radio and television manu. 
facturing company that had introduced 
printed circuitry and automatic assem. 
bling machinery. The company elimi. 
nated a number of hand assembly jobs 
on which women worked and set up a 
number of higher paid jobs for operat. 
ing machinery. Since the company 
timed the change for a period of sea 
sonal expansion and company growth, 
no one was laid off. All job changes 
were made according to the seniority 
and work rules of the union agreement. 
In short, by anticipating the effects oj 
automation, management and labor can 
often make plans to alleviate any ad. 
verse effects on the people involved. 

So far as the occupational changes 
implied by automation are concerned, 
exact information in this important 
field awaits further research. Neverthe. 
less, some observations based on pas 
trends and fragmentary reports of cur 
rent tendencies are revealing. 

Broadly speaking, mechanization and 
mass production have reduced oppor 
tunities for unskilled workers on heavy 
arduous physical labor, whether on the 
farm or building site, in the mine, o 


The jobs of skilled 


maker, glass blower, cordwainer—have 
been transformed into machine oper 
tions, with semi-skilled workers per 
forming simple, repetitive tasks. Nev 


skilled occupations of the machine agth 
electricianf) 
machinists—also require long training} 


—tool and die maker, 


and a high degree of manual dexterity, 
but are not longer closely identified with 
a single process or product. 


OCCUPATION SHIFTS 


Census statistics on occupations chat 
these changes. The most numerott 
groups of workers in 1950 were the 
semi-skilled and clerical and_ kindred 
who make up 43 percent of the wot 
force, compared to 25 percent in 1910. 
This group now holds the position ¢ 
importance formerly held by unskille 
laborers and farmers who were 2° per 
cent in 1950 compared to 45 percent it 
1910. The skilled worker group held it 
own over the 40 year period, compti* 
ing about 13 percent of the total. Ox? 
other noteworthy change is the increa* 
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in the proportion of professional per- 
sons, from 4 percent in 1910 to nearly 
8 percent in 1950. 

Automation now points to a continua- 
tion of this tendency to upgrade jobs 
in different areas than in the past. Thus, 
the group to be most affected by dis- 
placement is the numerous semi-skilled 
class of machine operators, machine 
watchers, routine assemblers, and cleri- 
cal workers, whose job consist of per- 
forming repetitive motions of feeding 
or manipulating machines. Such jobs 


© aE have been simplified and routinized to 
ctr 


training 


such a degree that electronic computers, 
material handling equipment or auto- 
matic control systems are being adapted 
to do them. 


CREATION OF NEW JOBS 


Industry is now seeking, on the other 
hand. versatile skilled workers and pro- 
fessional engineers for custom produc- 
ing and installing complex machinery, 
and for industrial research and develop- 
ment. Entirely new clerical occupations 
—anlyst and programmer—are opened 
up »y the application of electronic 
computers to business operations. In 
shor’ many monotonous tasks of mass 
prod ction, while not eliminated, are 
beco: ing relatively less important. Jobs 
Tequ ing the exercise of judgment are 
beco: relatively more numerous. 

Sone evidence of these changes has 


already come to light. At Ford’s Cleve- 
land and Dearborn automated engine 
plants, according to D. J. Davis, Vice 
President, fewer persons were directly 
engaged in production in 1954 than in 
1950, but the number of skilled main- 
tenance personnel was increased. In the 
telephone industry, the number of main- 
tenance, professional, sales business 
office and clerical workers increased be- 
tween 1945 and 1953 considerably faster 
than the number of operating em- 
ployees. In the chemical industry, auto- 
matic equipment requires the greater 
use of the maintenance skills of 
machinists, pipefitters, electricians and 
instrument men. 


STIMULUS TO TRAINING 


The ramifications of these manpower 
problems are far reaching, touching on 
many activities of government, labor 
and management. Assuring an adequate 
supply of skilled workers for the tech- 
nology of the future means increasing 
substantially the number of workers 


taking apprenticeship and other on-the- 


job training. The Department of Labor’s 
Bureau of Apprenticeship is now seek- 
ing to expand the number of joint labor- 
management programs and to induce 
more workers to enter and keep up the 
long-term training. 

One of the most important problems, 
perhaps critical for the progress of auto- 
mation itself, is filling the greater de- 
mand for “creative manpower” to use 
J. Douglas Brown’s term, in manage- 
ment as well as technical work. Auto- 
mation intensifies the demand for 
engineers and scientists, of whom there 
is already a national shortage. A new 
occupational group—the engineering 
technician—is becoming increasingly 
important for designing, installing and 
servicing electronic and other complex 
equipment. Having some of the manual 
skill of the craftsmen and some of the 
specialized training of the engineer, the 
technician serves as liaison between the 
worker and the professional. 

It is increasingly recognized that the 
shortage of engineers and scientists is 
not only a problem of training more 
students at the college level but involves 
the adequacy of high school training 
where fundamental skills in science and 
mathematics are begun. Moreover, it 


concerns the recruiting and training of 
teachers as well as of students. Funda- 
mentally, perhaps, it involves such in- 
tangible factors as the motivation of 
young people in selecting careers and 


the nation’s willingness to spend money 
for education. 

The shortage of trained personnel 
also underscores the need to utilize per- 
sons on the job at their highest pro- 
fessional capacity. With mass employ- 
ment of engineers, wasting engineers 
on tasks that could be done by less 
skilled persons becomes costly to the 
firm as well as demoralizing to the in- 
dividual. Moreover, with skills so 
short, we can hardly afford discrimina- 
tion in the employment of any group 
on account of age, sex, or race. A more 
“human use of human beings” involves 
improved human relations among super- 
visors and workers as well as the tech- 
nology of automatic controls. 

Since developing skill and knowledge 
for automation requires individuals, 
firms and government to invest in longer 
and costlier training, more advance 
planning of manpower programs be- 
comes essential. A first step, no doubt, 
is continuing research on the progress 
of automation and its implications for 
labor displacement, occupational needs, 
recruitment, training, and industrial re- 
lations. It is noteworthy that on this 
issue witnesses from management and 
labor before the Congressional hearings 
on automation were in accord. 


LABOR DEPARTMENT STUDIES 


Since many of these areas are in- 
terests of the Department of Labor, this 
government agency has assumed an 
active role in this field of research. The 
Department’s Bureau of Labor Statistics 
is now making a series of case studies 
of plants introducing automation cover- 
ing various labor aspects of a change- 
over, bringing up to date its Occupa- 
tional Outlook Handbook, a basic source 
of guidance information, and improving 
its productivity and labor turnover 
statistics. The success of these research 
programs, to a great extent, depends on 
the voluntary cooperation of industry 
officials in all parts of the country. 

Clearly, the programs of automation 
creates new opportunities for attaining 
goals valued by the American people: 
more goods and leisure, better working 
conditions and opportunity for self de- 
velopment. At'the same time it raises 
complex problems that impose new 
responsibilities on management, labor 
and the government. There is every 
reason to believe that Americans of 
good will can find ways of realizing 
more fully automation’s potentialities 
for advancing human welfare. 5 
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Contrasting the long run benefits to be anticipated from automation 
with the difficult short run dislocations, the author suggests various 
changes which may help our society and economy to assimilate marked 
technological developments during the next decade. Among these are 
a shorter workweek, improvements in unemployment insurance and 
social security, planned employee retraining, earlier retirement policies, 
and widened seniority provisions. 
discussion and cooperative planning by labor, management and 
government to ease the impact of automation. 


Adjustment to Automation 


few widespread introduction of au- 
tomation in the years ahead poses 
many potential problems of adjustment 
for the American people. 

Technological change always has 
some degree of social and economic im- 
pact. The long run benefits that flow 
from new and improved tools and pro- 
duction processes are readily recognized 
—increased productivity, new and bet- 
ter products. the basis for improvements 
in living conditions, national strength 
and in leisure. The shorter run problems 
of adjustment that directly affect work- 
ers and may have adverse effects on en- 
tire industries, communities or the na- 
tion are frequently ignored. 

The introduction of new and im- 
proved machinery of a conventional 
type into a plant often displaces work- 
ers from their jobs, makes skills obso- 
lete, and makes changes necessary in 
job content. job classifications and wage 
structures. The degree of impact from 
such technological change may be slight, 
the number of people involved may be 
small. But it must be underscored that 
even such mild impact is real for the 
workers directly affected and for their 
families. 

What kind of impact may be expected 
from the widespread introduction of a 
radical technological change, such as 
automation? Will the transition be ac- 
companied by social and economic dis- 
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locations? Will the economy expand 
rapidly enough to adjust to sharp rises 
in productivity without the large-scale 
displacement of workers and increasing 
unemployment? Will society provide 
shock-absorbers to minimize the poten- 
tial difficulties? These are some of the 
questions working people are asking 
about automation. They are an indica- 
tion of the problems with which unions 
are grappling. 

No one can tell us precisely how fast 
the new technology will be introduced. 
It is rather clear, however, that many 
basic sectors of our economy—entire 
plants, offices or departments—will be 
using automation equipment a decade 
from now. 

There is a possibility that the wide- 
spread introduction of the new technol- 
ogy in the coming decade, and con- 
tinued improvements in conventional 
productive techniques, may result in the 
displacement of many thousands of 
workers. This possibility cannot be 
gainsaid by complacent assurances that 
all will work out well in the long run. 
Man is mortal and, in the long run, as 


Lord Keynes once said, we’re all dead. | 


There is also the memory of the Great 
Depression of the 1930’s, which, in large 
part, was the result of the economy’s 
failure to adjust to the spread of mass 
production techniques after World 


War I. 


He urges the necessity for joint 


Congress of Industrial Organizations 


ADVANCED MANAGEMENT 


By Nathaniel Goldfinger 


Economist, Department of Research 
American Federation of Labor 


Even if automation is introduced 
more slowly, and if large-scale displace: 
ment does not occur, there is a possi- 
bility that the economy may not expand 
with sufficient rapidity to provide job 
opportunities, during the transition pe 
riod, for new entrants into the labor 


force. Many firms that have introduced f 
automation equipment in recent years § 


boast of having adjusted their work 
forces, without lay-offs, but without hir- 
ing new employees. Within the next 
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few years, the labor force will feel the 
effects of the rising birthrate since 1939. 
More young people will be looking for 
jobs than in recent years. Will there 
be job opportunities for these new en- 
trants into the labor force, or will they 
be compelled to serve their apprentice- 
ships as unemployed job-seekers? 

Our society and economy can adjust 
to the spread of automation with a mini- 
mum of disruption during the years of 
transition. But such adjustment will re- 
quire rapidly growing markets, as the 
basis of an expanding economy whose 
productive efficiency is improving sharp- 
ly. It will require a continuing balance 
between our ability to produce and our 
ability to consume. 

These adjustments will not come auto- 
matically. Organized labor is too real- 
istic to believe that there are feedback 
self-adjusting market mechanisms to im- 
mediately provide job opportunities for 
new entrants to the labor force, as well 
as for workers who may be displaced. 
As productivity increases rapidly with 
the introduction of automation, consum- 
er purchasing power will have to rise 
rapidly, too. And that means substan- 
tial wage increases, improved fringe 
benefits, guaranteed wage plans, and a 
sharing of the benefits of reduced pro- 
duction costs with consumers through 
lower prices, wherever possible. The 
length of the work-week will have to be 
reduced to a 35- or 30-hour week, a 214- 
or 3-day weekend. It also means the 
necessity of improvements in the unem- 
ployment insurance and social security 
systems, government full employment 
policies and government assistance to 
communities that may be distressed 
through plant migration or declining in- 
dustries. 


TRANSITION DIFFICULTIES 


To the wage or salary earner, automa- 
tion promises, in the long run, to elimi- 
nate routine, repetitive jobs and to im- 
prove working conditions. But, in the 
shorter run, during the transition peri- 
od, it promises to raise countless prob- 
lems of adjustment. 

What of the worker who is displaced 
from his job or whose skills are made 
obsolete by automatic equipment. It 
souncs good to say, as did one industry 
spoke-man, that “the hand trucker of 
today replaced by a conveyor belt, 
migh become tomorrow’s electronics 
engin er.” But how does the hand truck- 
er be ome an electronics engineer or a 
skille technician? If automation de- 


stroys unskilled and semi-skilled jobs, 
means must be found to train workers 
in the needed skills. Management must 
assume a significant share of the re- 
sponsibility for retraining workers and 
government, too, must provide voca- 
tional training facilities. 


RETRAINING PROGRAMS 


A retraining program will have to 

make provisions for the needs of the 
workers. Most of them will be mature 
people to whom learning new skills may 
not come easily and they will have to 
live and support their families while 
they acquire new skills. Provisions for 
retraining allowances will have to be 
made, as well as provisions for training 
facilities and instructors. If manage- 
ment and government fail to provide 
such training programs, there may be a 
job as a skilled technician for the hand 
trucker’s son, but the hand trucker, him- 
self, may become permanently unem- 
ployed, scrapped along with the obso- 
lete machines. 
. While there is much talk and general 
agreement about the upgrading of skills, 
in the long run, with the introduction 
of automation, there has been a ten- 
dency to ignore a real possibility of 
downgrading the skills and wages of 
many employees in the present work- 
force. What of the payroll bookkeeper 
whose skills are made obsolete by an 
electronic computer? If he is retrained 
—or sees to it, on his own, that he is 
retrained—shall he accept the reduced 
salary and title of a statistical clerk? 
Collective bargaining can develop some 
means of alleviating such a condition. 
as many clerical workers will probably 
discover in the coming decade. Al- 
though the answers to such problems 
will have to be worked out by the par- 
ties on the basis of specific circum- 
stances, one possible avenue lies in 
maintaining the bookkeeper’s salary, al- 
though he may work on a lower-rated 
job, so long as he remains with the firm. 
Similar procedures have been developed 
in industrial plants, in connection with 
job evaluation plans that may call for 
cutting the wage rate on a job. 

Solutions will also have to be found 
for older workers who may be too old 
to adjust to the demands of the new 
technology. Shall a 60-year old worker 
be tossed on a scrap-heap because he is 
too young to retire and too old to learn 
new skills? Here, too, collective bar- 
gaining can provide some of the 
answers. Earlier retirement provisions 


in negotiated pension plans would be 
helpful. But most often, workers can- 
not live on the small allowances of 
private pension plans alone. The Social 
Security Act will have to be amended to 
provide earlier social security payments 
for workers who are forced into retire- 
ment before they reach the age of 65. 

It may be necessary to make many 
changes in the terms of collective bar- 
gaining agreements. New job classifica- 
tions and wage structures will have to 
be developed, as automation changes job 
content. Job evaluation plans may have 
to be thoroughly revised or discarded. 
The new technology may make wage in- 
centive systems cbsolete. 

Seniority provisions in collective bar- 
gaining contracts may require changes, 
as the departmental structure of the 
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firm changes. Equitable seniority pro- 
tection for workers may make it neces- 
sary to broaden seniority areas to plant- 
wide or company-wide seniority. Some 
thought is being given to the possibility 
of geographic area-wide preferential 
hiring; all firms, under contract with 
the union, would give preference to 
laid-off workers in the same industry 
and area. 

As the new technology speeds up the 
rate of rising productivity, substantial 
improvements in wages and fringe bene- 
fits, and a reduced workweek, will be 
necessary to spread the benefits of re- 
duced production costs to the great mass 
of American families. 

These and numerous other problems 
that likely will arise with the spread of 
automation are a challenge to manage- 
ment. 


Will management be sufficiently so- 
cial-minded, however, to carefully plan 
for the introduction of automation in 
order to minimize the job and income 
losses of employees? Will management 
meet with organized labor around the 
bargaining table, in good faith, to work 
out solutions to the problems that arise? 


SOCIAL-MINDED PLANNING 


The prospect of labor displacement 
and disruption of the workforce, for 
example, can be eased, in part, by joint 
consultation between companies and 
unions and by management planning 
to schedule the introduction of automa- 
tion in periods of high employment, to 
allow time for the retraining of em- 
ployees, to permit attrition to reduce the 
size of the work-force. Foresight and 
planning will be required, however, and 
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a willingness to see the other feliow’s 
problems, 

The management of a firm gives care. 
ful attention to changes in capital equip. 
ment. Plans are made in advance and 
schedules are worked out for the 
changes to take place. Wage and salary 
earners and their unions wish that ad. 
vance-planning, discussions and_ fore. 
sight would be used by management in 
dealing with the problems of human be. 
ings, their employees. 

The transition to the widespread in. 
troduction of automation need not cause 
major social and economic dislocations. 
Adjustments can be made without too 
much difficulty, if the desire is present 
to do so. Cooperation among labor, 
management and government, however, 
is required to get us over the hurdle of 
the necessary adjustments. 
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"An effort to present Automation as seen from the shop level where 
its impact will fall hardest when it comes. It is no longer a secret that 
Automation will one day take over the tasks now being performed by 
the majority of employees in my department.'' From this viewpoint, 
the author discusses the conflict between progress on the production 
line and job and family security, and urges that long-range planning to 
resolve this conflict begin immediately. 


A Shop Steward Views 


Automation Versus Model T's 


ITH Automation and Robotization 

well on the way, we who make 
our livelihood on production and assem- 
bly lines may soon be regarded as out- 
worn model T’s marked by all the defi- 
ciencies of our divine Maker’s imperfect 
craftmanship. 

How will our God-given eyes ever 
compete with the thousand-eyed elec- 
tronic-brained robot assigned to inspec- 
tion work on the newly automated as- 
sembly lines? How shall we take pride 
in a day’s work when a gadget fresh 
out of a foundry will outstrip any dozen 
or hundred of us at the same task with- 
out pause for coke or smoke? The 
sense of our own usefulness will recede 
from us and with it the sense of our 
belonging and participation in the world 
about us. 

This Second Industrial Revolution is 
expected to do to the routine office and 
factory worker what the First Indus- 
trial Revolution did to the domestic 
artisin and the guild craftsman and the 
yeoranry of feudal Western Europe. 
An expert has already predicted pos- 
sible unemployment of up to 20 millions 
in the short run, pending adjustments 
that vill make everything all right again 
in ths long run. 

Ti at poses a bleak prospect before 
Gus 2nd Tony and Ike and Mary and 
the | undreds of employees I represent 
in m» plastics fabrication industry as a 
unio’. shop committeeman. Our work is 


precisely the standardized routine kind 
lending itself ideally to automation. We 
know that it is coming. The harbingers 
of the new day are already evident in 
the new types of automatics being in- 
stalled in one department after another, 
machines able to turn out more produc- 
tion with fewer or no hands at all. 

All this is progress and the instinc- 
tive feeling of the man on the produc- 
tion line is to give it welcome as a 
necessary and wholesome forward step 
toward something better than he has 
known before. Yet there is a sneaking 
apprehension at the back of it all, a 
wonder about what’s going to happen 
to him, to his job, to his family—not 
in the long run but in the short run 
wherein we must all somehow live out 
our span. 

One hears much talk of earlier pen- 
sioning, retirement, more leisure for 
those destined to be uprooted from their 
time-honored place in the industrial 
scheme. But there is more involved than 
this. Our culture has laid great em- 
phasis on work as the focal point of a 
man’s interest, not only as a source of 
livelihood but of his dignity and sense 
of belonging. This is why involuntary 
unemployment is so tragic. A man with- 
out work is a man without social status, 
without the sense of belonging. 

The artificers of the First Industrial 
Revolution openly proclaimed their in- 
ability to grapple adequately with the 


By Edward Falkowski 


Shop Steward and Committeeman 
UAW-CIO, Local 365 


human victims of their ingenuity. Lais- 
sez faire was made synonymous with 
an attitude of social irresponsibility 
The radical thinkers of the period took 
the entrepreneurs at their own word and 
proceeded to draw blueprints of social- 
ist and communist utopias that continue 
to cast their spell over millions of 
people to this day. Their ideology has 
been a by-product of this original fail- 
ure to give due heed to the human con- 
sequences of industrialization. It con- 
tinues as a potent threat to our way 
of life. 

The 


Second Industrial Revolution 


EDWARD 
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human relations in industry. 
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lent briefing for all concerned with con- 
temporary and advanced office operation. 
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poses an even more striking challenge 
to management, labor and government 
than the First. For inherent in it is a 
promise of more leisure and greater 
abundance for all. Wisely planned and 
controlled, the inevitable adjustments to 
this new mode of production may pro- 
vide the strongest argument yet devised 
for the way of life to which our free 
world is committed. 

What I have found disquieting thus 
far has been the complacency among so 
many top-level thinkers. Their philo- 
sophic yawns hark back to the more 
blatantly announced attitudes of indus- 
trialization’s beginnings. We are as- 
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sured automation is no new thing but 
“more of the same” kind of changes that 
have been coming along all the time, 
Yet there is a point at which a rainfall 
becomes a flood, a wind a tornado. 

I am confident we have the foresight 
and ingenuity and native intelligence to 
grapple successfully with this stupen. 
dous challenge once we get down to 
business. Automation can be a wonder. 
ful thing indeed. But we must not lose 
sight of the fact that the un-automated 
divinely created human model T will 
still most likely be around for some time 
and that his inner and outer needs can 
not long be ignored with impunity. & 


RECENT AUTOMATIC INSTALLATIONS 


Automatic Production 


The General Electric Company re- 
cently unveiled what it termed “the most 
modern electric motor plant in the 
world,” in which electric induction mo- 
iors in the 744 to 30 horsepower range 
are being produced on a mass produc- 
tion basis. 


The new plant, located in Schenec- 
tady, and costing about $7,000,000, uses 
push-button controls to machine, as- 
semble and test the induction motors. 
For example, an array of punch presses 
is situated at the start of each produc- 
tion line. Punching operations are fully 
automatic, including the feeding of sheet 
steel into the presses, conveying of the 
punchings from one press to another by 
magnetized belts and the automatic re- 
moval of metal scrap. Far from spelling 
a threat of lay-offs, automation at the 
plant has been accompanied by an in- 
crease in the labor force. 


The plant, which employs about 600, 
is a monument to mechanization, speed 
of assembly and uniformity of produc- 
tion. The human hand has been largely 
replaced by an array of machines, be- 
ginning with seven giant punch presses 
producing stator and rotor laminations 
and ending with crane lifts that remove 
the finished, boxed product from its 
storage “pigeon hole” for shipment. 
With the exception of the section where 
the motor windings are inserted, which 
remains basically a direct labor opera- 
tion, the assembly line is almost fully 
automatic. It has led to an 80 percent 
reduction in manufacturing time for 
these motors. 


Automatic Handling 


As opposed to the task of automation 
in production, which is to guide equip. 
ment through a predetermined cycle, its 
function in handling of materials is to 
move merchandise on an _ intermittent 
basis by storing random information for 
later use. 


When the White Plains, New York, 
branch of Alexander’s Department Store 
moves to a new building late this year, 
it will have an automated system to sort 
and distribute merchandise from the re- 
ceiving platform to sixteen stockrooms 
on three floors. Already in operation is f 
a system at the warehouse of Judy 
Bond, Inc., blouse manufacturing con- 
cern, which saves considerable time and 
labor in filling orders from inventory 
and assembling them for shipment. Both 
installations revolve around a device 
called DASAC —a control unit de 
veloped by the Dasol Corporation. 


At Alexander’s, packaged merchat- 
dise delivered to the store will be placed 
on a conveyor belt and hanging goods 
will be put on a monorail. The destine 
tion of each article is recorded on the 
DASAC console by pushing an appro 
priate button. DASAC “memorizes” the 
instructions and the merchandise is 
kicked off at the proper stockroom with- 
out further handling. At the Judy Bond 
warehouse, cartons of goods are picked 
from the storage racks and discharged 
at the desired station in the sequence 


- required by the order-picker to fill ship 


ments. The Judy Bond installation sub- 
stantially paid for itself in a yeat, 
through lower labor cost and_ other 
economies. 
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How does automation affect the character of work? How do motiva- 
tion and incentives change in the automatic factory? What are the 
effects of automation on supervisors, management, and unions? Has 
it actually been found that automation displaces many employees in 
office or plant? Our current state of knowledge, opinion, or ignorance 
on these and other subjects is explored in this article, and the areas 
where industrial relations research is urgently needed are pointed out. 
The author's footnotes for this survey provide an excellent bibliography 


on automation. 


A Researcher Views 


We will be the human and social 
impact of automation in business 
and industry? How can man adjust suc- 
cessfully to the accelerating rate of tech- 
nological change caused by automation ? 
How will automation affect jobs and 
work groups and management attitudes 
and collective bargaining? What kinds 
of industrial relations research has been 
done and still needs to be done on the 
effects of automation? 

There has been a great deal of talk 
and “special interest” argument about 
these questions, but not enough con- 
crete evidence and far too little re- 
search. Specific case examples of the 
impact of automation on people were 
discussed by representatives from busi- 
ness organizations, labor unions, and 
universities at the conference on “Man 
and Automation” sponsored by the So- 
ciety for Applied Anthropology at Yale 
last December. This article will draw 
on the proceedings of this conference 
as well as on other studies, in order to 
desc-ibe the significance of automation 
and ‘ts effects on the following features 
of business and industry: 

* fob content, level of skill and in- 
‘erest — qualitative labor require- 
ments 
Group structure and relations 
Motivation and incentives 
Supervision 
Management 


Human Adjustment To Automation 


* Collective bargaining 
® Displacement — 
quantitative labor requirements 

It has been rightly emphasized that 
automation has several separate aspects. 
In the words of one authority, “Too 
many people overlook that automation 
is a three-legged stool: the leg that is 
highly engineered mechanization, the leg 
that is feedback or closed loop control, 
and the leg that is the electronic comput- 
er. Too many things said about automa- 
tion as a whole are applicable to only 
one of the legs, and too many argu- 
ments based on facts about one leg tend 
to ignore the other two.”! (See Foot- 
notes at end of article.) 

A good general definition of auto- 
mation is that of Milton Aronson, editor 
of Instruments and Automation, who 
calls it “the substitution of mechanical, 
hydraulic, pneumatic, electric, and elec- 
tronic devices for human organs of de- 
cision and effort.”* The substitution of 
these device$S, (with the exception of 
electronic devices) has been going on 
for a very long time. But most authori- 
ties would agree that the new element, 
which justifies the coining of a new 
word, is the automatization of control 
and decision making functions.° 

Another justification for the use of 
a new word to describe this latest phase 
of technological progress is that it warns 
us not to assume that its economic, so- 


- By Arthur N. Turner 
Technology Project 

Institute of Human Relations 
Yale University 


cial, and human effects will necessarily 
resemble the effects associated with 
mechanization in the past. As a matter 
of fact, there is already considerable 
evidence that automation often will re- 
verse trends which past experience has 
taught us to expect from technical in- 
novation. 

For example, to the economist‘ the 
first industrial revolution brought about 
a shift from indirect costs to direct 
costs, so that a large share of total cost 
could be varied directly with the level 
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of production. However, this trend has 
now been reversed. Especially with 
automation, the proportion of direct 
labor cost to total cost is decreasing. 
More labor is becoming indirect, that 
is, maintenance, technical, supervisory 
people who are less easily laid off and 
hired as production fluctuates. Further- 
more, with increased investment in au- 
tomatic equipment, labor costs including 
indirect labor will become a smaller 
proportion of total costs. Under these 
circumstances it is clear that an econ- 
omy made up of units with increasingly 
high fixed costs may behave quite dif- 
ferently, and that assumptions based 
upon an era of predominantly variable 
wage costs may have to be re-examined. 


JOB CONTENT 


How does automation affect the na- 
ture of jobs, the level of skill and 
interest? Here again there may be an 
important reversal of the past trend. 
Under mechanization in the past an 
important source of dissatisfaction at 
work has been that jobs have often be- 
come routine and monotonous for many 
people.” Recently there has been a rec- 
ognition that job simplification may 
have reached a point of diminishing re- 
turns and some managements have con- 
sciously sought to make jobs more in- 
teresting.® Whereas in the past efforts 
at “job enlargement” seemed to be op- 
posed to technical progress, with auto- 
mation this may no longer be true. 

Automation may reverse the trend in 
the direction of job enlargement. There 
is no assurance that it will. Predictions 
about the future often claim that auto- 
mation will bring about a tremendous 
upgrading of jobs.’ But some studies 
based on concrete present examples of 
automation report little or no upgrad- 
ing, and in some cases show that less 
skill is required on the automated 
equipment.* 

In the case of office automation, 
users and manufacturers of electronic 
data processing equipment state that 
the effect on clerical jobs is to raise the 
skill required.® Research studies of 
computer installations present conflict- 
ing evidence on this point. For ex- 
ample, a study now in progress in a 
public utility by the Survey Research 
Center of the University of Michigan 
shows considerable job enlargement and 
decrease in specialization."' On the other 
hand in a detailed case study of an 
installation in an insurance company 
it was discovered that there was an in- 
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crease in job content for only five of 
twenty employees assigned to the com- 
puter, and no real increase in skill for 
the other 56 people who were retained 
on auxiliary but non-computer duties, 
(although many got increases in pay) .’ 

In this particular case there were also 
nine analysts and programmers involved 
(eventually there will only be four), 
whose jobs required considerable skill 
and specialized training. As far as office 
automation in general is concerned, the 
demand for skilled analysts and pro- 
grammers will be very great. One esti- 
mate is that within the next decade 
there will be a need for 170,000 people 
“with professional status” to analyze 
and program data for the computers 
which will be installed.’ This work is 
painstaking and very detailed, requiring 
not only special training but also a spe- 
cial kind of personality and intelligence. 
For this reason computer manufacturers 
are conducting extensive “programming 
research” in order to simplify analysis 
and programming procedures. 

In short, the total impact of automa- 
tion in the office will probably be in 
the direction of job enlargement even- 
tually, but it is a mixed and confusing 
picture at present. The same can be 
said about the effects on job content of 
automation in the factory; here again 
more research needs to be done before 
accurate generalizations can be made. 

In one study of an “automatic” steel 
mill most jobs required different skills 
and less physical effort. At first the men 
felt apprehensive at the scope and un- 
familiarity of the new equipment. For 
several months, they disliked having to 
be constantly on the alert in case some- 
thing went wrong. Eventually, however, 
they expressed considerable satisfaction 
with their jobs and pride at having 
learned to control the equipment and 
operate it successfully.‘ Furthermore, 
if the mill had been completely auto- 
mated, the constant watching might not 
have been necessary or could have been 
performed by automatic scanning and 
control devices instead of by men. 


REVERSAL OF TRENDS 


Here perhaps is another example of 
how true automation could reverse a 
familiar trend. In the past mechaniza- 
tion performed more and more physical 
work, leaving sensory and routine de- 
cision-making processes to men. These 
are the processes which man is not nec- 
essarily very good at, because they re- 
quire constant alertness and yet lack 


‘ involved will share with all others 4 
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intrinsic interest or variety. Yet it is 
exactly these monotonous and tension- 
producing functions of sensory percep. 
tion and the yes-or-no type of decision 
making which automation can replace, 


GROUP STRUCTURE AND 
RELATIONS 


Another area in which more infor- 
mation on the impact of automation is . 
needed is its effects on groups and group 
structure within office and plant. Indus- 
trial relations research has repeatedly 
pointed to the importance of group re- 
lationships at work, but so far we know 
very little about the possible impact of 
automation in this request. Clearly in 
many cases existing groups are dis- 
rupted or reorganized as a result of the 
installation of automatic equipment. 
Sometimes in the factory automation 
may have the effect of making any 
“group” in the usual sense impossible 
because workers will be too far apart 
to communicate with each other. In 
other cases automation will increase the 
degree of teamwork required by the job. 

Research to date has shown that often 
resistance to technological change is not 
so much to the changed technology 
itself as to changes in the pattern of 
interpersonal relationships which the 
technological change makes necessary. 
For managers concerned with helping 
people accept and welcome new equip- 
ment and new procedures, it becomes 
very important to understand the vari- 
ous possible impacts of technology upon 
individual and group relationships.” 

In one respect it is certain that auto- 
mation increases the importance for 
management to think less in terms of 
the individual and more in terms of 
the group; namely, in respect to incen- 
tives. Under most forms of advanced 
automation, individual piece work incen- 
tives make little sense. This holds for 
a number of reasons, the most obvious 
of which is that the individual operator 
will have less direct control over the 
rate of output. As successful operation 
depends increasingly on design, engl 
neering, maintenance, and management, 
the contribution of any one individual 
to production rate and quality will be- 
come impossible to measure. 

It would seem that each individual 


general responsibility which in many 
cases will cut across traditional depart 
ment lines. Organizations which want 
to preserve monetary incentives will 
have to do a lot of thinking and experi 
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menting with various forms of plant- 
wide incentive systems and profit-shar- 
ing plans. Even without automation 
there is evidence enough to raise serious 
questions about the traditional assump- 
tion underlying individual piece work 
systems.’® Automation will make it still 
more necessary to dispense with some 
of these assumptions. 

Automation will also increase the im- 
portance of non-financial incentives. 
With a high capital investment per 
worker, and in some cases a high de- 
gree of understanding about the whole 
operation necessary, motivations such as 
loyalty to the total undertaking and in- 
terest in the job will become increas- 
ingly essential. In more cases than 
before successful production depends 
less upon skilful direct manipulation of 
material and tool, and more upon effec- 
tive human collaboration. “Increasingly 
... the production employees are en- 
gaged in communicating with each other 
concerning what the equipment is doing 
and maintaining the proper relation- 
ships between intricately coordinated 
machines. Work becomes more ab- 
stract, more complex, more intellectual 

.. These circumstances will seri- 
ously threaten the traditional assump- 
tion of some members of both manage- 
ments and unions that direct financial 
incentive is the only effective motiva- 
tion. 


VALUE OF BUTTON-PUSHING 


Automation will also require some re- 
thinking of the assumptions upon which 
job evaluation and wage classification 
have been based in the past. In some 
instances management has voluntarily 
raised wage rates because of the in- 
creased importance and _ responsibility 
of the new job even when the skill re- 
quired, in the traditional sense, has 
not increased.’* And unions have been 
quick to make public their view in this 
respect. For example, the United Auto- 
mobile Workers have pressed for higher 
job classifications when the job is up- 
graced in terms of responsibility and 
value of equipment operated, even when 
it is also downgraded in terms of effort 
and skill.” Will management agree with 
this principle? 

In some examples of automation, as 
Brigit pointed out in the article cited 
above, there is “literally . . . nothing 


for !:e worker to do but ‘push a button’ 
ionitor’ the machinery. . . . In two 
plar 8, Management advised that one of 
Its ‘iajor mistakes had been to over- 


estimate the technical requirements of 
certain jobs.””” And some managements 
will admit to having made the same 
“mistake” in the case of office automa- 
tion. Yet the fact remains that in most 
cases a failure to “push the right but- 
ton” at the right time can be extremely 
costly, in relation to the expense of a 
“logically” unjustified increase in wage 
rate. Where this same watching and 
waiting type of job lacks intrinsic in- 
terest, management may find itself pay- 
ing for the ability to put up with long 
periods of tedious but alert inactivity.” 
And the importance of such motivations 
as a man’s interest in the intricacy of 
the process and pride in his ability 
to control the complicated equipment 
placed in his charge, may require train- 
ing in the technical operations of new 
equipment even when such knowledge 
is never called for in the normal course 
of the job. It may become increasingly 
important to have operators know what 
their equipment does whether logically 
they need this knowledge on the job 
or not. 


ROLE OF SUPERVISORS 


In the future as in the past it will be 
the role of the supervisor to encourage 
operators to feel loyal to the total un- 
dertaking and actively interested in the 
job at hand. Yet so far very little is 
known about the impact of automation 
on the foreman’s or supervisor’s job. 
There is usually a decrease in the num- 
ber of operations supervised by each 
foreman. In séme extreme cases direct 
labor is eliminated altogether, so that 
the former production foremen become 
in effect the operators of the new equip- 
ment.” Such a “foreman” has to ac- 
quire totally new technical skills and 
knowledge in order to understand his 
equipment and to help supervise main- 
tenance operations. 

Usually the changes in the foreman’s 
role have been less radical but almost 
inevitably in the same direction: fewer 
production operators supervised, more 
technical and maintenance knowledge 
required. Yet the importance of the 
foreman’s administrative skill may in- 
crease along with the necessity for in- 
creased technical knowledge. The chem- 
ical and petroleum refining industries 
have long lived with the problems some- 
times caused by an emphasis on techni- 
cal at the expense of human skills in 
supervision.» Some organizations may 
want to experiment further with the 
idea of functional supervision, separat- 


ing some of the technical from the hu- 
man and administrative responsibilities. 

Any installation of new equipment 
and new ways of operating puts a strain 
on human relations and requires a high 
degree of administrative skill and hu- 
man understanding on the part of super- 
vision.** “Administering changes” takes 
time, and yet a period of technical 
change is often just the period when 
supervisors feel that not enough time is 
available. Sometimes the changes are 
more difficult for supervisors to accept 
than for workers.” Supervisors may 
feel that their established ways of 
thought and behavior on the job are 
threatened; they will worry about their 
future role. Just as it is important for 
supervisors to understand their men’s 
reactions to technical changes, so it is 
equally important for upper manage- 
ment to take into’ account supervisors’ 
possible reactions. In both cases the 
resistance, when it appears, is likely to 
be not only to actual changes in the 
job itself, but also to the resulting 
changes in an established pattern of 
human relationships. In both cases re- 
sistance will be minimized when superi- 
ors share with subordinates the planning 
and reasons for the change, and when 
all the effects are openly discussed by 
all concerned beforehand.” 

Essentially a readiness to accept tech- 
nical changes, and in a way which does 
not arouse resistance, starts with man- 
agement. Resistance to technical changes 
can be a barrier to progress at every 
organizational level, including the top. 
Yet it is not enough for upper manage- 
ment to be enthusiastic about changes; 
management has to know how to make 
its enthusiasm contagious, how to have 
the whole organization “prepared and 
organized for change.”*” Also manage- 
ment has to be able effectively to resist 
those proposed innovations which upon 
analysis turn out to be merely change 
for change’s sake. 


MANAGEMENT ATTITUDES 


Above all, the degree of resistance 
to change depends upon management’s 
point of view, and willingness openly 
to share its ideas and plans; an ability 
not just to “sell,” but to listen. One 
company president extemporaneously 
described his point of view as follows: 
“We have a great responsibility for im- 
proving communications. . . . There are 
lots of techniques for doing this, but 
none excels that of simply explaining 
to everyone what you're trying to do. 
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. . . When we introduce new processes 
and new ways of doing things, . . . if 
these things are all discussed in ad- 
vance, it gives management a chance 
to know all of the problems that are 
involved and in some ways to answer 
them. . . . I have great faith in the 
common man’s ability to keep manage- 
ment from making mistakes. . . . It’s 
two-way communication. . . . In essence 
it means that the people must under- 
stand what management is trying to do, 
and have a chance not only to under- 
stand it but to question it and its ad- 
visability and motivation; and it’s been 
my experience that once the thing is 
clearly understood, most of these diffi- 
culties that arise after the change can 
be eliminated.** (Emphasis added.) 
Much has been made of the fact that 
to install automation in any process 
requires a basic “rethinking” of the 
nature and objectives of the process in 
order to obtain all the potential benefit 
which automation can bring.” Particu- 
larly in the case of electronic data proc- 
essing much more has been written than 
has yet been accomplished in perform- 
ing complex new functions of analysis 
and control.*° Apparently experience 
with the large computers to date has 
mostly been confined to performing at 
much greater speed and with less labor 
the same data processing functions 
which were being performed previously 
with punched card equipment. Eventu- 
ally the impact of computers, perhaps 
special purpose analog computers, upon 
the over all control function may be 
very great indeed. But most opinion is 


that this development is still a long way 
off.*1: 32 


PSYCHOLOGICAL UNFREEZING 


However, on a more limited scale, 
any installation of electronic data proc- 
essing provides an important stimulus 
to management to reexamine and re- 
vise existing procedures. The planning 
and procedure analysis which precedes 
the installation has been described as 
a “psychological unfreezing of a situa- 
tion,” a period when a lot of improve- 
ments that could have been made before 
finally get made.** In some cases the 
gain from reorganizing the functions 
which the computer would take over 
have been so great that the computer 
has, so to speak, “worked itself out of 
a job” before the installation was ever 
made. This raises a number of intrigu- 
ing research questions, not only con- 
cerning how the management adapts to 


24 


such organizational changes, but also 
concerning why it sometimes takes the 
impending installation of a major tech- 
nological change to stimulate organiza- 
tional and procedural changes which 
really should have been made before. 


COLLECTIVE BARGAINING 


Much has already been written con- 
cerning the probable impact of auto- 
mation upon collective bargaining.** 
In general unions are not opposed to 
automation as such, but they are de- 
termined to “cushion the impact” upon 
individual workers, to influence the tim- 
ing of installations so as to prevent 
hardship, and to press for a number 
of contractual provisions which, they 
believe, automation will neces- 
sary. For example, the UAW pamphlet 
already cited, argues that automation 
makes necessary not only the “guaran- 
teed annual wage” and higher pay for 
automated jobs, but also such contrac- 


tual changes as wider seniority group- 


ings, interplant transfers, a “living 
wage” to those displaced during the 
adjustment and retraining period, re- 
training at the company’s expense, 
short-term contracts, shorter work week, 
and “defense of the integrity of the 
apprenticeable trades.” Not all these col- 
lective bargaining aims by unions car 
with equal justification be tied in with 
automation; but at least in some cases 
it is true that changes in existing pro- 
cedures will be necessary. For example, 
there is little question that automation 
will make many existing seniority 
groupings obsolete. Skills may no 
longer be transferable between jobs 
which were formerly related; and for- 
merly unrelated jobs, perhaps in differ- 
ent parts of the plant, may now for the 
first time belong in the same seniority 
grouping as far as skill is concerned. 

Research is needed not only on the 
impact of automation upon collective 
bargaining, but also on the impact of 
collective bargaining on automation. 
Will unions be able to influence the 
timing of the installations, and if so 
will the influence be good or bad for 
the economy as a whole? A related 
problem for research is the relative 
bargaining power of unions and man- 


agements as a result of automation and _ 


other technological change. The union 
in a given industry may feel itself weak- 
ened by a decline in membership, but 
at the same time the cost to manage- 
ment of a work stoppage will increase 
with every investment in labor-saving 
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equipment. As direct labor becomes less 
important as a cost its bargaining power 
may increase. At least it can be said 
that there are some important problems 
in this area for industrial relations re. 
search work. 

Displacement of personnel is another 
large and very important area for fur. 
ther research, about which much has 
been written; but so far little is actually 
known about the total effect of automa. 
tion on employment. 

Almost by definition automation elim. 
inates certain kinds of jobs. Inevitably 
the effect is to produce some labor dis- 
placement at the immediate location of 
the installation, and in the short run. 
If analysis is restricted to those em- 
ployed on the new equipment, it is al- 
ways found that more work is being 
done per man hour. However, to date 
the result has almost never been to 
throw people out of work. In most 
cases described in the Conference and 
elsewhere, either the installation has 
been in an entirely new location, or it 
has been possible to shift displaced 
workers to other jobs for which they 
were equally well qualified, or to train 
them to operate the new equipment. 
One reason for this is that most instal- 
lations have been in rapidly expanding 
industries.** Also, especially in the case 
of office automation, it has been pos- 
sible for turnover and normal attrition 
to take care of any net decrease in 
labor requirements.” 


PAINLESS TRANSITION 


The situation found in the two case 
studies by the Bureau of Labor Statis- 
tics is fairly typical of experience to 
date.” Both companies “had a large 
number of women employees affected 
by the change, among whom a high 
turnover rate had always existed. Also 
the jobs affected were of a relatively 
low skill level and similar in nature to 
other jobs existing in other parts of the 
companies, offering easy transferability. 
These conditions, coupled with the fact 
that both companies were dynamic, 
growing concerns, greatly aided the al- 
most painless transition into automa 
tion.*” 

In several cases so far automation 
has come just in time to solve serious 
manpower shortages. This has been f 
especially true of electronic data proc: 
essing, because large clerical employers 
have been finding it difficult to find 
and to keep the number of clerical 
workers required, especially when the 
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old jobs were highly routine.** And 
some manufacturing companies also 
claim that they are being forced to 
automate in order to meet a growing 
demand for their products when faced 
with a shrinking supply of labor.” 


However, even under these circum- 
stances it is not accurate to state that 
there has been no labor displacement. 
It is just that displacement has come 
about more through not hiring future 
employees than through laying off those 
already hired. Furthermore, there is no 
intrinsic reason to suppose that these 
circumstances will necessarily hold for 
all future installations of automatic 
equipment. There is a real need to 
study the impact of the displacement 
problem in all kinds of situations, in- 
cluding those in which there is little or 
no expansion of the total business. 

The greatest need is to explore the 

longer run and wider scope effects of 
| automation on employment. Unfortu- 
nately it is a very complex problem. 
For example, suppose one company au- 
tomates the assembly of television sets 
and employment in the assembly de- 
partment goes down; but it does not 
fall as much as it might, because at the 
same time through lower costs and a 
better product, the company sells more 
television sets at a lower price. What 
happens to employment in the other 
departments of the same company, in 
competing companies, in manufacturing 
of other forms of home entertainment, 
in raw material suppliers to the televi- 
sion industry, and, very important, in 
companies which design and manufac- 
ture the automatic assembly equipment? 
In the past increased employment and 
prosperity have resulted. 

On the other hand, overconfidence in 
the long run can be very dangerous. 
Where the problem is more obvious, 
as in the case of immediate short-run 
displacement, people get busy and do 
something about it. But, when the effects 
are remote and less obvious and not 
teally understood, there is the danger 
that nothing will be done until it is 
too late? That is one reason why the 
need ‘or study and research on the eco- 
nomi: and social effects of this new 
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‘problems of automation will not 
themselves, but will require the 
th and intelligence and under- 
ng of unions and management, 
ved with far more concrete knowl- 
bout these problems than is now 
And the role of research in 


universities and elsewhere is to help 
supply this needed knowledge and un- 
derstanding. a 
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ADVANCED MANAGEMENT 


"Only now, with the oncoming of automation, do we begin to glimpse 
a future day when non-evolutional repetitive activities of all sorts may 
be relegated to machines and other automatia.”’ 
concept of the industrial continuum, Professor Schell explores the 
implications of this development for the people working in business and 
industry, in an article which brings the future consequent anegenent 
needs and responsibilities into sharp focus. 


Industrial Continuum 


And The Nature Of Man 


Heese progress has a way of 
enforcing social change. Often we 
are not immediately aware of its in- 
fluence.* 

We have seen machinery replace 
man’s brawn, man’s skills, man’s suscep- 
tibility to error—and now man’s judg- 
ment—in the operation of productive 
processes; and we have seen other dy- 
namic corrections and adjustments, such 
as the elimination of undue variances in 
work in process and the compensation 
for tool wear. 

More and more, industrial facilities 
are making possible those repetitive or 
flow-activities which have a quality of 
continuum or, as Webster put it: “That 
which is continuous and selfsame; that 
of which no distinction of content can 
be affirmed except by reference to some- 
thing else.” 

Industrial continuum has recently re- 
ceived impetus from one aspect of 
servo-mechanisms which has been nick- 
named “feedback,” enabling corrections 
for undue variations to be automatically 
made in the process itself. 

Growing interest in these evaluative 
devices has overflowed into the execu- 
tive and service areas and raised per- 
tinent questions concerning other evalu- 
ative devices for the accomplishments 
ws Originally presented as a paper at the 


Measurement of Con- 
ference, November, 1956. 
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of administrators, line officials, purchas- 
ing agents, personnel directors, chief 
inspectors, storekeepers and, indeed, the 
entire gamut of the managerial hier- 
archy. 

I should now like to discuss some 
basic aspects of this growth in indus- 
trial continuum and evaluation, as it 
relates to the nature of man himself. 

The effect of industrial continuum 
upon man’s environment may prove to 
be profound. Manufacturing procedures 
have long had as their objectives the 
improving and insuring of a high qual- 
ity of continuum in hand or machine 
operations. Stabilization of output has 
been earnestly sought by both organized 
labor and management. To this end 
it has been generally affirmed that even- 
ness in repetitive procedures throughout 
the daily work-period and throughout 
the year was a highly desirable attain- 
ment. 

Yet this entire concept is at direct 
odds with man’s natural environment. 
The slope of the earth’s axis brings the 
rhythm of the seasons and with them 
the constant pattern of climatic change 
throughout the year. 
have for many millions of years been 
accustomed to “annual living,” and this 
influence continues to dominate the 
interims in our lives over which we 
exert control. We enjoy one Christmas, 
one Easter, one Thanksgiving Day each 


As a result, we. 


Utilizing his new 


By Professor Erwin H. Schell 
School of Industrial Management 


Massachusetts Institute of Technology 


Cambridge, Massachusetts 


year; but we would not desire two of 
each. 

With the farmer, each day of the year 
is in some degree unique in its activi- 
ties which are comparable only with 


those of identical days of preceding 


years. 

Such variations are not found in 
modern industrial work-patterns; and, 
with the oncoming of automation, only 
now do we begin to glimpse a future 
day when non-evolutional repetitive ac- 
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tivities of all sorts may be relegated to 
machines and other automatia. 

li would appear that Nature abhors 
non-evolutional repetitions even as she 
abhors a vacuum; for wherever they are 
essential to human life, as in breathing, 
digestion or circulation, she contrives 
to have them take place without con- 
scious volition. 

Likewise, we discover that there are 
many things we may do—such as driv- 
ing a car, knitting, or shaving—which 
we may learn to carry on without con- 
scious attention. Indeed, it is in this 
area that many repetitive hand opera- 
tions fall which, once mastered, permit 
the operator to enjoy a kind of re- 
stricted social intercourse at the work- 
place with a lessened sense of monotony 
or tedium. 

It is an interesting fact that there is 
no place in the world where the so- 
called factory system has been inaugu- 
rated without some degree of tension, 
not to say antagonism, arising between 
managers and employees. Such phe- 
nomena may have their base in a sub- 
conscious revolt of the working group 
against the unnatural bonds of repeti- 
tive activities which have not been so 
rigidly required of the managing or 
technical group. Certainly there are 
many examples of loyalty and devotion 
to military leaders where such extreme 
repetition does not prevail. 


INCORRIGIBLE CREATIVENESS 


Industrial continuum is being heavily 
affected by cross-currents arising from 
man’s incorrigible creativeness. Sweep- 
ing with ever-increasing velocity across 
the plains of progress, where industry is 
methodically striving for continuing 
gains from intensive analyses and steady 
improvement in areas of cost, quality 
and service, are the cross-winds of 
deeper and more radical change, spring- 
ing from research and development. A 
whole new enginery of ingenuity and 
crealiveness may abruptly engulf and 
transform older days and ways, as a 
result of the outpourings from the 
cornucopia of science and the arts in 
the form of generically new products, 
processes, organizations, facilities and 
relai onships. 

It may be argued that progress in 
thos» extensive and revolutional areas 
shou d take the form of a series of oc- 
casicns or quanta, where forward cre- 
ative surges are followed by less active 
peri ds when gains are consolidated 
and the rewards of intensive analysis 


are enjoyed. The annual model is one 
example of such rhythmic advance. 

Industrial continuum bids fair to pro- 
duce new challenges for the industrial 
executive. As we look across the indus- 
trial stage, with its ever-changing back- 
drop, its evolving prologue, discourse 
and epilogue, and its coming and go- 
ing of human personalities, we find our- 
selves becoming less concerned about 
operating management. After all, we 
say, the administration of the machine, 
even with its modern complexities, is 
far less intricate than the administration 
of human beings, and therefore should 
be simpler to perform. 


TENSIONS PRODUCED 


Here the record is against us. The 
weight of responsibility for these aggre- 
gations of machinery, mechanization, 
instrumentation and inter-relation, with 
their gargantuan appetites and energies, 
brings tension and concern to the best 
adjusted personality. As one such man- 
ager remarked to me: “This is a won- 
derful set-up when everything is work- 
ing right, but it can pile up misery at 
a terrific rate when it goes wrong.” 

Again, many of our advanced proc- 
essing installations are not yet old 
enough to pose what might be called 
normal maintenance problems, the exact 
nature of which is often still a matter 
of conjecture. 

As I looked at one such vast installa- 
tion of automation, I asked my guide: 
“Have you been able to establish a be- 
ginning and an end to your maintenance 
problem?” 

And he replied: “We are only sure 
of this. Every part in this great ma- 
chine has a life, just as do people. Un- 
til we have determined just what these 
life-spans are, we will not feel that we 
are approaching the solution of our 
problem.” 

To me the most serious aspect of in- 
dustrial continuum in relation to the 
operating executive lies elsewhere. 

These new aggregations, with their 
tremendous investment, their extraordi- 
narily sensitive coordinations and their 
great speed of output, are inevitably in- 
corporating additional and _ incessant 
responsibilities that refuse to be laid 
aside or delegated. 

No longer can we permit of a kind of 
management that depends solely upon 
periodic reports on exclusive results; 
for too heavy penalties may attend a 
lack of immediate awareness during the 
interim of such measurements. Operat- 


ing errors in the conduct of productive 
procedures can quickly become lethal in 
character. 

Little by little, the noose of evaluative 
control over the executive function ap- 
pears to be tightening. Already, execu- 
tives in operating areas are having in- 
creasing difficulty in remaining away 
from the job for any but brief periods. 
Industrial continuum is forcing us to 
discover just what should be the pre- 
cise objectives of operating manage- 
ment; just how these objectives may 
be quantitatively evaluated; and just 
how these evaluations may be immedi- 
ately put to constructive and preventa- 
tive use. When these questions have 
been resolved, we shall see a funda- 
mental change in the nature and param- 
eter of the executive task. 

Are we to allow our production exec- 
utives to become enclosed within man- 
agerial routines as rapidly as repeti- 
tions are yemoved from the operators? 
If not, how are the hour-to-hour re- 
sponsibilities for the new industrial 
behemoth to be properly shouldered? 


PRESSURE ON EXECUTIVES? 


Perhaps the bark of this possibility 
is worse than its bite. For many years 
the paper industry has operated with 
huge machines containing many self- 
corrective devices and costing as much 
as a million dollars.each. Yet no great 
reverberations in executive conduct 
have been felt. Again, there is cer- 
tainly nothing new in top management’s 
attempt to judge of the effectiveness of 
the production-management group. But 
the rapid growth in consolidations no 
less than in automation, and the ensu- 
ing necessities for ever closer central- 
ized awareness of operating conditions 
in each decentralized unit, will surely 
deepen the need for more sensitive and 
immediate methods of calipering the 
work and influence of those in whose 
hands the operating duties. 

The effect of growth in industrial 
continuum upon the leader himself 
promises to be profound. More than 
any other member of the organization, 
he will be ready and eager to learn; 
for leadership to be earned and main- 
tained demands a forward position in 
the competitive procession. Such a place 
can rest only upon’ ever-advancing 
knowledge of the frontiers of the indus- 
trial and managerial arts. 

The president of tomorrow’s industry 
will become acutely aware of the sig- 
nificance of his enterprise as a social 
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institution. Stability in operation and 
consistency in policy, as they relate to 
those new automated engineries, will 
have great influence upon the com- 
munity in which his plants are situated 
and upon the trade with which he deals. 
The machine need take no cognizance 
of the seasons, nor of variety as such. 

The president will increasingly be 
forced to rely upon others for counsel 
and advice regarding the multiplex of 
specialized responsibilities which sur- 
round him. To an increasing degree he 
will delegate decision no less than ac- 
tions. To an increasing degree he will 
employ machinery to promote immedi- 
ate factual information. To an increas- 
ing degree he, too, will measure himself 
against quantitative standards of ac- 
complishment. 

Most important of all, he will find it 
necessary to accustom himself to new 
and greater scales of operating magni- 
tude. As his areas of influence enlarge 
in accordance with the economic growth 
contours of the nation, his own status 
will advance commensurately. 


CONTINUITY REQUIRED 


There is a final aspect to industrial 
continuum that I would stress. In to- 
day’s onrushing world we may not 
evade the fact that an attendant func- 
tion to that of increasing velocity is 
that of increasing uncertainty. This 
manifestation is becoming more evident 
as the days pass. For example, the 
query regarding “where I will be five 
years from now” appears to be in- 
creasing. 

Unquestionably, industrial continuum 
will continue to bring marked changes 
in organization and in responsibility. 
No top-management may gainsay this 
in view of the evident nature of to- 
morrow’s competition. 

The solution is not to be found in the 
elimination of change. Rather we shall 
look to sources of support and confi- 
dence that are not affected by change. 
Employee goodwill and trustfulness are, 
in reality, reserves which are precious 
accumulations in any business. They are 
not built in a day; they are the prod- 
ucts of time and of unvarying charac- 
ter. They are in the nature of resources 
amassed over many years of fair and 
square dealings. 

The new problem is this. Only too 
frequently this trust, this confidence, 
this goodwill, are symbolized by a top- 


official who has epitomized these ideals. 


With his passing, uncertainty, concern 
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and fear arise. 

Somehow we must find a way where. 
by the high character of an indusirial 
institution may be carried steadily and 
safely forward. In this day of flux, tra- 
dition is not enough. Established poli- 
cies are not enough. Some new form 
of organization may be necessary, to 
insure this end. 

Somehow, some way, the members of 
the enterprise need to be assured that, 
come what may, and come who may, 
their interests will continue to be pro- 
tected by the application of the high 
principles upon which the business has 
rested. 

With the expansion of our industries 
and the growth in continuum, we can 
say with assurance that any going en- 
terprise of normal status and compe- 
tence must anticipate existence which 
will endure long after every person now 
on the payroll has passed on. 


THE TIDAL ONRUSH 


As we try to assess the future of in- 
dustry, we see dimly the new forms 
which it will assume under the tidal 
onrush of industrial continuum. 

We see a decline of unnatural 
monotony, tedium and repetition from 
their past domination over the lives of 
many of our industrial workers. 

We see the counter-flow of responsi- 
bility turning to operating management 
with an attendant demand for closer 
and more immediate evaluation of exec- 
utive proficiency. 

We see the powerful cross-currents 
of progress affecting the normal evolu- 
tion of our enterprise, the merging of 
slow intensive improvement with the 
impact of rapid and extensive advance 
of a more fundamental nature. 

We see challenges laid before leader- 
ship which call for rapid learning abil- 
ity, for new manifestations of social 
consciousness and for ever-widening 
delegation of judgment and action. 

We sense the need in our fluid world 
for testaments of honor and of charac: 
ter that are not the symbol of any one 
man, but reflect the “undying soul of 
the institution.” 

We feel the thrill of membership in 
a great procession moving inexorably 
forward into a better world. 

We are certain—we are sure—that 
civilization is on the quick-step, march- 
ing to the ever-advancing tempo o 
scientific research and bowing its head 
in humility before the truth that - 
keep us free! 
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In order to have a fruitful understanding of the organization in common, 


the managers in a company must themselves grasp their relationships 
to higher and lower organization groups, serving as a well balanced 


liaison between them. 


Important factors in the managers' under- 


standing of the organization are encouraging healthy human relations, 
helping to develop subordinate managers, and a clear mutual grasp 
and acceptance of their responsibilities and authorities. Given these 
conditions, a progressively improving management organization can 


be established. 


Understanding Your Organization 


MAJOR viewpoint it. the under- 

standing of an organization is the 
consideration of the management per- 
son. For our purposes here the term 
“manager” refers to any person who 
reports to a higher level of management 
and is in charge of subordinate people, 
either subordinate managers or non- 
managerial, non-supervisory people. It 
can, therefore, for instance, cover a 
range from a rank-and-file foreman or 
a first-line supervisor to the president of 
a company. 

The reader should view these explana- 
tions from the standpoint of his own 
particular management position in his 
own organization, considering that sec- 
tion of the total company which reports 
tohim. It is possible, then, that if he 
is the head or president of an organiza- 
tion, he might have two hundred man- 
agement people under him and maybe 
two thousand employees; if he is a de- 
partment head, he might have any- 
wher: from seven to fifteen first-line su- 
pervi ors report to him. In any case, 


ithe :cader should view the following 


Princ ples of organization from his own 
stanc point, from the job he has to do. 

Ev ry person in the management 
struc’ ire or organization, belongs to 
two -roups of people; as Dr. Floyd 
Man: of the Survey Research Center of 
the | niversity of Michigan oftentimes 
Says, “every management person is a 


By Virgil K. Rowland 
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member of two families.” One family 
is the higher-level management group to 
which the manager reports and the other 
family is the subordinate employee 
group with which the manager is pri- 
marily concerned as its leader. A man- 
ager must, therefore, talk with his su- 
perior to find out what it is he wants 
done and then interpret that knowledge 
so as to enable himself to complete the 
work as directed. To do so, he must 
then talk with his own subordinates. 

A certain fundamental concept which 
can affect the individual’s performance 
requires that there be a healthy relation- 
ship, understanding, communications 
between different levels. Actually, a 
manager can be something of a liaison in 
his dealings with the people both above 
and below himself; it is assumed, of 
course, that his own dealings with his 
subordinates and his superior are han- 
dled in a well balanced manner. 

This basic structure—membership in 
two organizational families—is one of 
the governing factors which determines 
the way in which a manager performs 
his job. It is the factor, however, which 
clarifies the manner in which companies 
are organized and leads oftentimes 
logically to the charting of an organiza- 
tion’s management team. This diagram- 
ing is only one of the measures of good 
organization. 

The charting of an organization’s 
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structure might indicate, for instance, 
that a particular manager is not actu- 
ally a member of the families to which 
he had been related. It might be found, 
instead, that he has a responsibility in 
another section of the organization and 
has, therefore, a different family mem- 
bership. Charting of an organization’s 
structure frequently brings such situa- 
tions to the attention of those manage- 
ment people who are in a position to 
right the condition. This, in turn, 
makes for more satisfied management 
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Now Volume Two, Operations Re- 
search jor Management, brings to 
the executive and technical reader a 
wealth of up-to-date case histories, 
showing operations research in ac- 
tual use, and detailed discussions of 
the newest operations research meth- 
ods. In addition, there is a special sec- 
tion on Information Handling in Or- 
ganized Groups. This unique section 
alone will be worth the price of the 
book to many people in management 
and research. For all those connected 
with the newest and most rapidly ex- 
panding management science, this 
book will be of specific and long-con- 
tinued usefulness. 
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every Industrial Engineer.” The Journal of 
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prehensive introduction to this subject and 
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motion of understanding with and commu- 
nication to management.” Southwest Tech- 
nical Calendar 416 pages $7.50 
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people. Many managers have found 
that their work is done more satisfac- 
torily when the organization setup is 
understood and that a clear and under- 
standable organization results in a 
greatly decreased number of produc- 
tion delays and confusions. 

A second important factor in the man- 
ager’s understanding of the organization 
can be classed under the much-used 
term of “human relations.” It is in this 
area that evidence of a healthy organiza- 
tion is found, for instance, in the types 
of communications which an organiza- 
tion practices, the satisfactions which 
employees and managers experience on 
and with their jobs, incentives to per- 
form work, and the attitudes which re- 
sult from such things. 


PEOPLE, NOT CHARTS 


All management people have definite 
responsibilities for “human relations.” 
It is necessary for them to know and to 
do something about many things them- 
selves, not merely to pass these things 
on to another person. The top man in 
the organizational unit is the first per- 
son who must understand that he is the 
principal man to handle effectively the 
“human relations” problems. He might 
“handle” them only to the extent that 
this is his belief, his philosophy of per- 
formance, that he accepts this responsi- 
bility and also delegates it proportion- 
ately and trains his subordinate man- 
agers adequately. Unless the top man 
understands this responsibility to the 
people in the organizational unit, he 
cannot understand one of the key points 
in the organizational picture: that an 
organization is not made up of squares 
on a blackboard or on a chart but of 
people, people who have likes and dis- 
likes, abilities, satisfactions and interests 
as well as fears, frustrations and faults. 
These same things reflect back, too, to 
the top man, regardless of the size of 
the particular organization. 

In understanding his job of organiza- 
tion, a manager must recognize that his 
subordinate managers have varying, ef- 
fective techniques as well as personal 
development needs, that each man has 
certain fine attributes of performance 
which can be capitalized on as well as 
certain weaknesses which need to be 
strengthened. He must recognize that 
the soundness of the organization is de- 
pendent upon this capitalization and 
strengthening and that this improve- 
ment will be reflected to the people 
above and below himself. Therefore, 
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while it follows that a manager must be 
aware especially of his not-too-satisfac. 
tory subordinates, it should not be over. 
looked that good development includes 
the proper emphasis on improving those 
subordinates who are already doing a 
good job. Unfortunately, a manager 
does not always succeed in carrying out 
the performance of his job satisfactor- 
ily. It might be that he has been head 
of a rather large organizational unit for 
many years. His selection might not 
have been a proper one. Perhaps he 
did not have the potential abilities for 
performnig the job. Or perhaps he did 
have the necessary qualifications, but 
was never given the necessary help from 
his own superior and so did not help his 
subordinates as he should have, nor did 
he improve the performance of his 
work. Certainly such an organizational 
unit cannot be a healthy and vital part 
of the entire organization, if that kind 
of a manager is “put up with” until he 
retires, or otherwise leaves the job. The 
person in charge of that level must un- 
derstand and recognize that this man 
is a member of the organizational 
family, but that he has certain weak- 
nesses which need to be strengthened. 


TOP RESPONSIBILITIES 


It is evident that these various fac- 
tors which are so important to the un- 
derstanding of the organization are 
closely related. The effect on an organ- 
ization from the above-explained situa- 
tion should be obvious when viewed 
from the family organizational stand- 
point. It should also be obvious when 
viewed from the “human relations” 
standpoint. Further, there is a relation- 
ship here for the top man in the organ- 
izational unit who has the ultimate re- 
sponsibility for the work performance 
of all of the people in the unit. It can 
be seen that this same top man also has 
a responsibility to his superior, that he 
can best meet these responsibilities by 
continually planning for and then bring: 
ing about the needed improvements. 
Making no attempt to correct such mat- 
ters is not fair to the organization as 4 
whole, to the boss or to the subordinate. 
It is costly to the organization. It re 
tards the development of the top man as 


- well as reflecting unfavorably on him 


and it is demoralizing and deadening to 
the unsatisfactory manager. This same 
top man also has a responsibility t 
himself, to his own personal wants and 
needs in the organization. As he car 
ries out his obligations to those people, 
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above and below him, he must see that 
his own responsibilities are also pro- 
vided for. Many times this results with- 
out particular endeavor, but as a result 
of good family organizational relation- 


ships. 
A REALISTIC APPROACH 


The old bromide “take the bull by the 
horns” is a well-remembered point here. 
It takes a well-trained manager—one 
who understands his position in the or- 
ganization—to discuss with a subordi- 
nate, as an individual, a realistic ap- 
proach to an unhealthy situation which 
exists and which should be straightened 
out. One of the most frequent immedi- 
ate results is the growth of the subordi- 
nate’s respect for his superior. Very 
often, explanations and reassignments 
of responsibilities are a great aid to im- 
provement. In addition to this, many 
of the manager’s problems, interests and 
desires might be made known to his 
boss. Perhaps the manager had felt the 
need for more help, but had not dared 
to ask it from his superior. These and 
other similar possibilities for man- 
agerial improvement point up the need 
for understanding one’s position in an 
organization. 

Managers must remember that people 
learn what someone can teach them, but 
they seldom learn what someone cannot, 
or does not, teach them. They must look 


| critically and periodically at their jobs 


and at the jobs of the people for whom 
they are responsible. It is a rare person 
who can improve in spite of his boss. 

The success of each of the three 
previously discussed factors depends 
upon the amounts of responsibilities 
and authority that each manager has. 
Statements of responsibilities and 
authority are merely tools, or means by 
whic a person can effectively and right- 
fully perform the many activities of his 
job to the best of his ability. The tools 
are given to managers by the higher 
management in the organization. This 
is one of the most effective ways of 
bringing about needed changes or of 
making certain that an organization’s 
structure is as “clean” as it can be. A 
Statement of responsibility and author- 
ity must provide for every requirement 
of the job and must have sufficient elas- 
ticity fo make these tools practical and 
worth while. 

Some organizations attempt to make 
clear and orderly the responsibility and 
autho-ity of each manager for his par- 
lculay job by using a simple device, 


the writing of “statements” of responsi- 


bilities and authority. This statement 
might be prepared by the superior meet- 
ing with his subordinate managers and 
discussing the various responsibilities of 
their jobs. Such discussions should 
bring out the many needs of the jobs, 
overlapping and duplication of duties. 
From the “family” relationship stand- 
point, these responsibilities and author- 
ity will increase in effectiveness when 
they are continually reviewed with 
higher management. It should be re- 
membered that while every manager 
might need to have different technical 
skills, each manager has the basic re- 
sponsibility of using all of the tools of 
management. 

Once a manager becomes aware of 
responsibilities through his own daily 
practice and use of them, an organiza- 
tion begins to undergo improvements, 
adjustments or changes. Such changes 
often occur on a company-wide basis as 
well as between various levels in one 
organizational unit. For example, a 
manager might look critically at his job 
and realize that someone else on the 
same level has a function that does not 
belong to him or that is being per- 
formed in an outmoded way. If this 
is discussed with his boss, he might be 
given the assignment to study the situa- 
tion and suggest a means of improve- 
ment. One thought might lead to an- 
other so that eventually the job might 
be changed considerably. In fact, be- 
fore all of the activity from the study 
and recommendations is completed, a 
number of changes might have to be 
made elsewhere in the organization. 


LOOKING FAR AFIELD 


In looking at this over-all aspect in 
order to understand and to have an ef- 
fective organization, there must be con- 
cern not only for the immediate baili- 
wick, but also for its effect on the over- 
all organization. The top man must 
point out that a good job is being done 
in the area of changing the organiza- 
tional structure. He must show his sub- 
ordinate that he has vision, that he can 
look far afield and make suggestions 
that will bring about improvement and 
perhaps ultimately enable himself to 
have a broader statement of responsi- 
bility than he has. There are many 
other important factors, of course, but 
responsibility seems to be the first con- 
cern. 

Line people must bear complete re- 
sponsibility for their organization. 


They, as managers, must do their own 
job of management. Often personnel 
people have been too eager to relieve 
managers of their responsibility by of- 
fering to train their people or by offer- 
ing to plan the organization. Some 
managements, too, have been eager to 
accept the offer whether it is from peo- 
ple within or without the organization. 
Regardless of the area—organization 
planning, training, or surveying—which 
some outsiders have gone into for man- 
agement, often only minimum results 
have been realized. Then, too, the man- 
agers in an organization that feels it 
necessary to go outside its own com- 
pany often do not use either all or a 
part of the information that the pro- 
fessionals supply. 


ORGANIZATIONAL GAINS 


On the other hand, if management 
accepts itsyown responsibility, it can 
expect to begin to realize many organi- 
zational improvements. Nearly every 
attempt will be difficult, but if under- 
taken in a practical way, the changes 
will come. Generally speaking, the sec- 
ond attempt will be easier than the first, 
and the third will be easier than the 
second. It almost goes without saying 
that managers are soon performing their 
jobs better, that they are more nearly 
doing the job for which they are being 
paid. Management also realizes then 
that most of their people, regardless of 
level, are doing their jobs more eff- 
ciently, that they are doing only the 
jobs that are necessary and that the 
morale of the entire organization im- 
proves. 

Throughout these paragraphs, it has 
been emphasized that the responsibility 
for the proper understanding of organ- 
ization lies primarily with each man- 
ager, that each manager is dependent 
upon his superior for tne thoroughness 
of this understanding. In addition to 
this it has been stressed that there can 
be an effective organization only when 
there is a thorough understanding of it 
and its needs by a manager’s subordi- 
nates. This is, in other words, the un- 
derstanding of the organizational fam- 
ily relationships, the need for the prac- 
tice of good human relations techniques, 
the necessity for the development of 
subordinates, a clean-cut responsibility 
and authority statement and the ac- 
ceptance of the management job by the 
managerial people. These all apply to 
those both above and below a given in- 
dividual in a management structure. @ 
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yesterday or exists today." 


ADVANCED MANAGEMENT 


“No enterprise can afford to stand pat—to rely on what prevailed 
Diversification is an important method 
for building future corporate security with the total resources available 


to acompany. For 30 yan diversification has been a major factor in 


the growth of the Roc 


well Manufacturing Company. Its president, 


W. F. Rockwell, Jr. presents the basic criteria and the reasons for 
planned diversification, details the significant types of diversification, 
and discusses adaptation and acquisition fully. His complete check 
list is included, which serves as a guide for points to be covered in 
judging specific diversification situations. 


Planned Diversification 
Of Industrial Concerns 


N the business sense of the word, 

diversification usually is taken to 
mean growth that is generated in an 
enterprise by adding new products for 
new markets and seeking a stronger 
position in the market. This definition 
is accurate enough as far as it goes. 
However, it fails to suggest some other 
aspects of diversification that go deeply 
to the heart of a modern business con- 
cern. Among them is the capacity of 
the enterprise to marshal capital and 
brains when major changes become 
mandatory for, say, competitive reasons. 
Or, to respond to customer needs de- 
cisively and effectively with high caliber 
research, development and _ technical 
services. Or, not to be outgrown by its 
management executives for lack of op- 
portunities to advance. 

Over the course of about 30 years, 
diversification has been a predominant 
force in the growth of the Rockwell 
Manufacturing Company. Our experi- 
ence may offer some useful commen- 
taries on the subject which has come in 
for a considerable amount of discussion 
among businessmen. 

Rockwell has not had direct experi- 
ence with all of the methods by which 
diversification could be accomplished, 
but has followed several of them con- 
sistently and has taken a searching look 
at most of the others. 

The result of our diversification: 
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Starting in 1925 as a specialist manu- 
facturer of residential gas meters and 
regulators, with 200 employees, Rock- 
well’s 5400 employees now produce 
water meters and commercial and in- 
dustrial metering devices as well, plus 
valves, power tools, gas and liquid regu- 
lating and control equipment, taxi me- 
ters, parking meters, and allied products 
which are used in most of the basic in- 
dustrial and engineering fields. Today 
Rockwell has 20 plants in 20 communi- 
ties. 

By all odds the most valuable result 
of our diversification is our manage- 
ment and supervisory organization, of 
which naturally we are very proud. In 
the main it was this movement that 
brought together what we consider to be 
an able and versatile team of men and 
women. 

This record may have in it the essence 
for another useful definition. Rockwell 
has diversified by widening and extend- 
ing product lines through research and 
development efforts as well as by join- 
ing forces with other companies by ac- 
quisition. Either way, however, it has 


been the resulting enlargement of man- 


agement coverage that furnished the key 
to success. 

Our own definition, then, comes closer 
to these terms: 

Diversification means the entry of a 
company into a new field of productive 


By W. F. Rockwell, Jr. 

President 

Rockwell Manufacturing Company 
Pittsburgh, Pennsylvania 


operations for which it can give ef- 
fective management, or add new man- 
agement talent as part of the transac- 
tion. 

The purpose of diversification, of 
course, is to gain a better future per- 
formance with the total resources in- 
volved. 
goals that add up to a better perform- 
ance should be fixed at the outset. 

It’s a process that calls for a con- 
certed approach, analysis, consumma- 
tion and follow-through which means, 
simply, planning. 


| 


WwW. 6. 
ROCKWELL 
JR. 


A graduate industrial engineer, 
Rockwell, Jr. started with the Rockwell 

Manufacturing Company in this capacity | 
in 1936, became vice president and con- | 
troller in 1939, vice president and gen- 
eral manager in 1945, and has been 
president since 1947. He is a director 
of 14 other corporations. He is presi- 
dent of the Gas Appliance Manufac- 
turers Association and of the Pennsyl- 
vania State Chamber of Commerce an 
an officer of many community service 
foundations and professional organ'za- 
tions. 


And, obviously, the specific f 
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The foregoing statements rest on the 
assumption that no enterprise can af- 
ford to “stand pat”—can not safely rely 
on what prevailed yesterday or exists 
today. If a manager subscribes to the 
philosophy that his job is to conduct his 
business ahead of itself, making prepa- 
rations simultaneously for the day after 
tomorrow, next month, next year, and 
even beyond, then he should not fail to 
appraise anew the potentials of diversi- 
fication. 


CORPORATE SECURITY GOAL 


The pattern of diversification fol- 
lowed by our company was established 
by our founder and chairman, Colonel 
W. F. Rockwell. He coined the term 
corporate security as we use it. It 
means taking good care of what you 
have and, at the same time, taking a 
firm hold on opportunities that promise 
to bring more and better results from 
the human resources and physical prop- 
erty at hand. 

Regardless of the diversification meth- 
ods open to a manager, corporate se- 
curity is subject to the standard tests 
for business performance, notably the 
“dollar sign” measurements of costs, 
sales, earnings and all the rest. There 
are, however, other gauges. Technical 
leadership surely is one, and this force 
may be in evidence long before the fig- 
ures begin to bear it out. To my 
mind, a number one result of our 
diversification program has been the 
technical-management leadership we 
have generated in the process. Two 
men who exemplify the point are L. A. 
Dixon, Sr., our executive vice president, 
and W. F. Crawford, one of our vice 
presidents. Mr. Dixon began his Rock- 
well career with our predecessor com- 
pany and in a succession of jobs mas- 
tered all aspects of plant operations. He 
headed an independent company, pre- 
sided over a major division of Rockwell, 
and now is in charge of administration 
for all company operations. Mr. Craw- 
ford was president of Edward Valves, 
Inc., when it was bought by Rockwell. 
He <till heads the Edward subsidiary, 
now a more broadly-based enterprise, 
and as important central corporate re- 
spor sibilities in addition. 

O>viously a plus from diversification 
suck as the contributions of unusually 
talerted managers must measure out 
ultimately in terms of corporate secur- 
ity. Clearly, an unprofitable business 
can not long furnish security of jobs 
and investment, nor can it be relied 


upon by customers or suppliers to ful- 
fill the ordinary commitments stipulated 
in the industrial market place. 

Diversification is not a cure-all for a 
sick company suffering from manage- 
ment anemia, because the dose is likely 
to kill the patient. But for the small 
and large business alike, soundly con- 
ceived and well-managed diversification 
affords opportunities for long-term 
growth along with a significant rein- 
forcement of the elements constituting 
corporate security. 

As has been suggested, Rockwell has 
sought diversification in part by acquir- 
ing concerns found to be compatible 
with the corporate picture, but this is 
only part of the story. A majority of 
its new products and much of its versa- 
tility have been “home-made,” growing 
out of our own research and develop- 
ment efforts. 

Whatever the method, going into 
something new calls for a higher caliber 
of analytical planning than perhaps any 
other field of management. Our course 
of planning for diversification starts 
with a simple set of criteria we apply to 


‘any proposal at the very outset merely 


to determine whether the matter bears 
detailed investigation: 

1. Does the venture promise long- 
range, continuous operations? Rockwell 
is not interested in “spot” opportunities 
or temporary advantages. 

2. Are the added product lines or 
operations adaptable to the fields where 
Rockwell’s experience and management 
talents can be applied? We subscribe 
to the axiom that there is enough of our 
own kind of business to attend to. 

3. Is the venture otherwise compati- 
ble with the main lines of Rockwell’s 
corporate procedures and policies? For 
one thing, we do not propose to compete 
with our customers. 

Thus, at Rockwell we have found that 
opportunities for diversification can be 
tested initially by small and informal 
meetings of executives. At this stage, 
an affirmative finding is merely the de- 
cision to look into the matter further, 
investing the time and effort needed to 
make a thorough analysis. 


DIVERSIFICATION CRITERIA 


The establishment of a similar set of 
criteria is strongly recommended to the 
enterprise newly interested in diversify- 
ing itself. Like a safety program or 
good controllership, this essential first 
“screening” is invaluable for the preven- 
tion of missteps. 


The process of working up a diversi- 
fication appraisal and plan merits time, 
effort and study. Overnight judgment 
can not be relied on as a substitute for 
market studies, technical investigations 
of operations and products, financial 
analyses, conference time and, perhaps, 
the services of outside experts to per- 
form a part of the fact finding. Indeed, 
such background may be necessary just 
for the initial decision of whether or 
not to go ahead with the idea in earnest. 
The appraisal may disclose that the 
proposition is a good one—but for 
somebody else. 


CAREFUL PLANNING 


To prescribe planning as the keystone 


of a diversification decision is not to. 


say that modern management has dis- 
covered a new principle. The point is 
to re-emphasize the necessity of com- 
plete planning. In view of the complex 
character and the accountability of in- 
dustry nowadays, all decisions seem to 
carry a broad range of implications: 
the public interest is to be reckoned 
with—the stakes usually are very high 
in terms of prospects and pitfalls in 
marketing—our responsibilities to the 
owners and to employees are so acutely 
realized—the human factors in business 
rank higher than ever before. 

All of the many reasons cited for di- 
versification bear out the principle of 
corporate security while achieving max- 
imum benefits for the business through 
initiative and the best use of the people 
and resources concerned. So many good 
answers have been written to the ques- 
‘tion “Why diversification?”, that it 
hardly seems useful to compile yet an- 
other statement of them. It is sufficient 
to mention only the main headings of 
the “checklist” classifications of reasons 
for diversification under the headings 
of: Survival (such as moves to counter- 
act adverse market, production or ma- 
terials influences) ; Stability (such as 
bringing productive balance to a cyclical 
business) ; Productive Utilization of Re- 
sources; Adaptation to Changing Cus- 
tomer Needs; Growth, and the inevitable 
Miscellaneous category encompassing 
tax advantages, reputation-building, per- 
sonal ambition of the owner or man- 
ager, acquiring new management talent, 
and so on. 

In any single instance, a number of 
reasons for diversification might figure 
importantly, but the lesser influences of 
others may sum up to tip the decision 
one way or the other. Planning assures 
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CHAPTER MEMBERSHIP 
STANDINGS AS OF 
April 1, 1956 


New York...... 396 Georgia ....... 72 
Philadelphia ...379 Providence .... 72 
Northern N. J...369 N. Alabama.... 71 
Cincinnati ..... 305 Knoxville ...... 70 
Chicago ...... 283 Richmond ..... 69 
Lancaster ..... 274 Columbus ..... 69 
Cleveland. ..... 266 Tren.-Del. Val... 66 
Pittsburgh ..... 242 Reading ...... 63 
204 Alabama ...... 62 
Washington ...196 Clearing ...... 60 
191 Central Pa...... 55 
San Francisco...169 Calumet ....... 52 
Milwaukee ..... 160 Hartford ...... 52 
144 Greenville ..... 51 
Los Angeles....132 Western Mass... 47 
Worcester ..... 123 Twin City ...... 46 
Indianapolis ...119 Central N. Y.... 46 
Western N. C...113 Fox Valley ..... 44 
Montrea |...... 109 Charlotte ...... 
Raritan Valley ..106 Lehigh Valley... 41 
Hudson Valley..102 Madison ...... 39 
New Haven....10! St. Louis ...... 38 
Binghamton ....100 Athens ........ 34 
Baltimore ...... 97 Nashville ...... 33 
New Orleans... 32 
ansas City.... 91 North Pa. 29 
Dayton ........ 82 oriheastorn Fa. 
Long Island .... 81 Portland nannies 27 
Secramento .... ‘Loutsville ...... 15 
Bridgeport 79 Stamford 15 
Puerto Rico.... 76 Non-Chapter .. 98 
Wilmington .... 75 Non-Resident .. 81 


management that all potential advan- 
tages or disadvantages have been ex- 
plored and appraised. Further, account- 
ability—preparing owners, employees, 
customers, suppliers and others for the 
move, and explaining its meaning to 
each—is a vital part of the performance 
and follow-through stage. Of itself, 
planning generates the background and 
mastery needed by management repre- 
sentatives for communications and in- 
terpretation. 

The methods of diversification also 
have been dealt with extensively in the 
business and management press. It 
seems to us that diversification calls for 
such flexibility of approach that none 
of these methods should be ruled out at 
the outset. Each diversification oppor- 
unity calls for analysis on its own 
merits and all methods available should 
be considered. 

We observe that diversification pro- 
grams generally work out to be pre- 
dominantly one or another of the fol- 
lowing types: 

ADAPTATION: Existing personnel and 
facilities are employed to achieve a 
further diversity of products or serv- 
ices. This method is a “natural” in 
a company whose personnel is im- 
bued swith the spirit of research and 
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development. Rockwell relies on 
adaptation to a considerable extent, 
often coupled with expansion as de- 
fined immediately below. 

Expansion: New capacity is gained by 
adding to the facilities and organiza- 
tion, often enabling the company to 
go into a new product line. 

Acquisition: A going concern already 
engaged in a chosen field is acquired 
by purchase for either cash or stock, 
or a combination of the two. This 
method has been a principal diversi- 
fication method on the part of Rock- 
well. Because the owners and man- 
agers usually acquire an equity or 
career interest in Rockwell, manage- 
ment coverage shifts both ways. That 
is, central corporate functions are ex- 
tended to the new division, and man- 
agement skills of the acquired concern 
begin to figure in the over-all picture. 

MercER: A union of companies of ap- 
proximately the same size and en- 
gaged in businesses considered com- 
patible by the owners is arranged. 

AFFILIATION: A participating or con- 
trolling interest in a company is ac- 
quired by another concern, but the 
affiliate continues to operate as an in- 
dependent entity. 

INVESTMENTS: Arrangements involving 
cash, management talents, technical 
skills, patents, or other resources are 
made so that a company may secure 
some direct benefits, such as an as- 
sured raw material supply or invest- 
ment returns, or the benefits of col- 
laboration. In some cases a new cor- 
poration may be formed, as was the 
case in the “partnerships” formed by 
companies going into the titanium 
business together. 

Missionary: Encouraging a supplier or 
customer to change, diversify or ex- 
pand his operations. In a large sense, 
customer requirements on the indus- 
trial scene may be characterized as a 
great missionary force for diversifica- 
tion. 


DIVERSIFICATION APPROACHES 


The variations on such a list un- 
doubtedly could be given at length, be- 
cause each diversification situation has 
its own unique aspects. Of the types 
open to us—and we would rule none 
of them out of consideration—Rockwell 
has relied primarily on two for its di- 
versification up to now: Adaptation and 
Acquisition. 

Adaptation covers diversification 
measures which are generated within 
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the existing resources of the concern, 
although an enlargement of the work 
force, expansion of plant facilities and 
other developments may result. Usually, 
we find, this type of diversification 
move centers around marketing reali. 
ties or prospects. For example, our 
Delta division has designed, developed 
and introduced a metal lathe for in. 
dustrial purposes and a radial arm saw 
primarily for home workshops, both 
new products complementing existing 
lines. The Deltashop was developed as 
a home workshop “package” of basic 
tools, ideal for individuals who wished 
to establish themselves in a do-it-your- 
self hobby, perhaps in limited space. 
However, the full line of more versatile 
individual Delta power tools now fre. 
quently replaces the combination set in 
home workshops as the amateur crafts- 
man masters his hobby and tools up for 
more complex projects. A central body 
of experience in a special field enabled 
Edward Valves to develop the “Mud- 
wonder” valve for oil field use, whereas 
its main line of activity had been in the 
power plant field. Similarly, Rockwell 
meters were developed to measure and 
regulate the flow of hard-to-handle li- 
quids such as concrete and sugar syrup, 
one of the departures from metering 
devices for such household “staples” as 
water and gas. 


ADAPTATION DECISIONS 


In our experience, diversification by 
adaptation grows out of intensive and 
continuous attention to developments 
along the main channels of our business. 
Thus, the “Products Committee” of 
headquarters executives, including the 
president, consults representatives of 
sales, manufacturing, engineering, re- 
search, and all others whose judgments 
and responsibilities bear on a proposed 
new product idea. 

The decision on a new product is 
based on a complete appraisal that pro- 
vides affirmative answers to a sequence 
of questions which, in essence, are: 

1. What do we know about the need? 
And about the product to fulfill the 
need ? 

2. Can we make it efficiently? 

3. Can we sell it at a profit? 

Rockwell’s pattern of diversification 


‘by acquisition centers around the prin- 


ciple of corporate security on both sides. 
Rockwell has never considered allying 
itself with any but going concerns that 
would give us additional strength and 
talents. Because they have been success 
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CIPM Reports... 


Maynard Receives Wallace Clark 
Award at CIPM Luncheon 


BricgHT MAYNARD, President 
of the Methods Engineering Coun- 
cil of Pittsburgh, Pennsylvania, was the 
1956 recipient of the Wallace Clark 
Award for “Distinguished Contribution 
to Scientific Management in the Inter- 
national Field.” The Award was pre- 
sented to him by Mr. Nathaniel Mitchell, 
Chairman of the Wallace Clark Award 
Board and President of Barnes Textile 
Associates, Inc. of Boston, at a CIPM 
luncheon on April 11th. 

Mr. Maynard is the third American 
to receive the Wallace Clark Award, 
which was established in 1948 under the 
joint sponsorship of the Society for Ad- 
vancement of Management, the Ameri- 
can Society of Mechanical Engineers, 
the American Management Association, 
and the Association of Consulting Man- 
agement Engineers. In addition to de- 
veloping methods engineering and other 
management techniques, Mr. Maynard’s 
activities include active participation in 
many management societies. He has 
been a national director, member of the 
Committee on Rating of Time Studies, 


chairman of the General Research Com- 
mittee, executive vice president, direc- 
tor-at-large, and chairman of the Long 
Range Planning and Policy Committee 
of S.A.M. In the international field, he 
has been the American representative 
on the Executive Committee of the In- 
ternational Committee for Scientific 
Management (CIOS), deputy president 
and president of that organization. Also, 
in 1954, he presided at the International 
Management Congress, Brazil. 

In his acceptance speech at the 
CIPM luncheon, Mr. Maynard stressed 
today’s international challenge to man- 
agers to insure world peace. He said, 
“The development of a new race of 
managers, men who can do in depth the 
job of improving human relations that 
so badly needs to be done, can be a 
challenge worthy of the energies, the 
sacrifices, the creative effort of all of 
us. The goal of ultimate world peace 
is the most important faced by man- 
‘kind. We in management have a unique 
opportunity to make an important con- 
tribution.” 

Reviewing the history of American 
management’s_ international activities 


since World War II, Mr. Maynard 


traced the development of the pros- 
perity - from - production, production - 
from-good-management kind of think- 
ing that did so much to put war-ravaged 
countries back on their feet economic- 
ally and industrially, to today’s realiza- 
tion that “there is more involved in 
creating lasting peace than mere ma- 
terial prosperity.” Even though the 
“two-way bridge” of international man- 
agement exchange is today an actual 
fact in many areas of the world, there is 
a challenge to management now that is 
greater than ever before. What Mr. 
Maynard terms the “spirit of good man- 
agement” must be spread throughout 
the world by the “natural leaders of a 
large segment of our population”—the 
managers. The dissemination of this 
spirit of good management cannot be 
left to government and spiritual leaders 
alone, but is the job of everyone, every- 
where. It is particularly the job of 
American managers, who by applying 
management techniques with a deep un- 
derstanding of the human problems in- 
volved, both at home and in their deal- 
ings abroad, can work for the unifica- 
tion of men throughout the world. 

Jane Dustan, CIPM Editor 


ful, the inclination to seek a union with 
a larger company grows out of business 


} reasons of their own. As noted by 


one diversification-minded corporation 
president, “The businesses purchased 
often are family-owned or closely held 
concerns, simply because they are not 
popular investments with larger indi- 
vidual and institutional investors. Such 
companies often are willing to sell out 
because they have limited opportunity 
to raise permanent or long-term capital 
for expansion or modernization, because 
owners of closely held concerns face dif- 
ficult tax problems, and because it is 
hard for them to diversify their invest- 
ments.” 

In other words, the advantages of an 
acquisition extend to both sides. The 
head of one company which decided to 
join Rockwell stated it bluntly: “We’re 
buying you,” he said, referring to the 
shifting of investments and of careers 
that occur when the owners and em- 
ploye2s accept Rockwell stock and Rock- 
well obs. 

Ov: approach to the subject of di- 
Versication always has been on a 
“situction” basis. Each case is studied 


on its own merits and all ideas of any 
substance are first given consideration 
in informal consultations at headquar- 
ters. 

We have discovered that information 
of record and our own sources and 
representatives in the market furnish us 
with sufficient background for an initial 
checking of a proposed acquisition 
along lines of the criteria given earlier. 

If the proposition is promising, we 
are prepared to devote considerable time 
and effort on the part of top manage- 
ment executives and staff specialists for 
a thoroughgoing analysis, based on a 
detailed check list which has evolved 
into its present form over a period of 
years (See Check List on Page 36). 

When Rockwell is prepared to con- 
sider an acquisition in earnest, repre- 
sentatives of the other concern are of 
course given every assistance in their 
own analysis of our company. At this 
point a mutual resolution has been 
formed to size up one another in terms 
of what each offers to the other. A 
complete exchange of information is 
essential for the negotiations that fol- 
low an affirmative agreement in prin- 


ciple. And, equally important, it con- 
stitutes the groundwork for integrating 
the new unit into the Rockwell picture. 

We can attest to the values of an 
aggressive diversification program be- 
cause it guarantees an open mind 
whereby all opportunities and good 
ideas are, at least, given some considera- 
tion. Because our diversification has 
been planned around the objective of 
corporate security, the decisions we 
reach are tempered by a reliable proc- 
ess of planned analysis. We believe 
there are other values as well. Not the 
least of these is the awareness generated 
within the company of its own charac- 
ter and qualities as others assess them. 
We have been enabled to see ourselves 
as others see us—and, in these days 
when the effectiveness of an enterprise 
depends in large measure on its stand- 
ing with constituent groups such as 
owners, employees, customers and sup- 
pliers, the ground rules for sound di- 
versification apply with equal force to 
the general conduct of the business. &@ 


(See Diversification Check List 
on Page 36.) 
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ADVANCED MANAGEMENT 


Diversification Check List 


This check list has served usefully as a 
guide or reminder of points to be cov- 5 
ered, when applicable, in preparing 
detailed background for judging a 
specific diversification situation. 


A. General 


demand for the product. 

. An estimate of the industry’s 
ability to supply present and an- 
ticipated demand. 


equipment—tools, patterns, ma. 
terial handling equipment, etc. 
10. Detail expense schedule. 
11. Building codes, zoning laws, ete, 
6. A three to five year forecast of EF. Purchasing 


sales expectations for this com- 1. 


7. List of bank accounts, average 
balances. 

8. Credit reports from banks and 
Dun & Bradstreet. 

9. Federal income tax status; i.e., 

excess profits tax credit, any loss 

or unused E.P.T. credit carry- 

forwards, latest year audited, any 

deficiency claims, etc. 

Summary of state and local tax 

situation; i.e., applicable taxes, 

unemployment tax rate, any de- 

ficiency claims, etc. 

Tax status of proposed transac- 

tion; recommendation for best 

method of acquisition. 

Complete list of insurance poli- 


10. 


11. 


12. 


cies, including description of cov- PD. Manufacturing 6. Union—copy of contract. 
erage and cost; workmen’s com- 1. Description and layout of plant 7. Labor relations history. 
pensation rate. and property. 8. Appraisal of working conditions. 
13. Statement of responsible officer of 2. List of principal machine tools— 9. Statistics on turnover; reasons. 
business as to unrecorded or con- age and condition. 10. Description of incentive system: 
tingent liabilities. 3. Opinion re maintenance and average rates, incentive and 
14. Nature of inventory. “housekeeping.” hourly. 
C. Sales 4. Utilities — availability, usage, 11. Employment and personnel poli- 
1. A brief description and history rates. cies. 
(if any) of the product line. 5. Estimated total annual fixed cost. | 12. Accident frequency. 
2. Aten year record of product sales. 6. Organization, departments. 13. Ratio of total labor cost to sales. 
3. A long range forecast of growth 7. Transportation facilities. 14. Pension and welfare plans. 
or contraction trends for the in- 8. Description of area, including 15. Appraisal of transportation. rec 


dustry related to the product line. 


4. A three to five year forecast of 


11. 


12. 


(a) Description of competitive 
products. 

(b) Location. 

(c) Estimated share of market. 

(d) Pricing policies. 

(e) Methods of distribution. 

An analysis of present and/or 

probable pricing policies for the 

product line considering: 

(a) Competitive position. 

(b) Cost pricing. 

An analysis of present and poten- 

tial domestic and export clients. 

(a) Major types of customers 
and their per cent of sales. 

(b) Geographical location. 

(c) Buying habits. 


ckhmate, hazards from flood, etc. 


. Opinion re adequacy of auxiliary 


4. 


G. Labor 
l. 


2. 


3. 


. Determination of types of skills 


. Evaluation of labor situation. 


Principal materials used. 


1. Statement of proposed transac- pany (share of the market). 2. Relation of material costs to 
tion and objectives. 7. An analysis of the effect of an- sales. ‘ 
2. History of business and general ticipated increased volume and/or 3. Purchasing methods. a 
description. cost reduction on: 4. List of principal suppkiers, items, = | 
3. List of officers and directors; af- (a) Product demand and share location. - . 
filiation. of the market. 5. Inbound freight costs. ee 
4. Stock distribution — number, (b) Market saturation and over- 6. Work load—last twelve months, i 
principal holders, etc. capacity. (a) Number of purchase orders = 
5. Organization chart. 8. An analysis of the effect of the issued. “ 
6. Policy manual. geographic location of the new (b) Value of purchase orders. cd 
B. Financial facility on: (c) Value of outstanding com. 7 
1. Latest financial statements. (a) Product demand and share mitments. “' 
2. Last available statements. of the market. . F. Research and Engineering - 
3. Ten year summary of statements. (b) Distribution costs (freight 1. Description and condition of § geri 
4. Projected operating and financial a warehousing, etc.). facilities. the - 
statements. (c) Competitive position. (a) Drafting room and office. J ave 
5. Full description of securities, in- 9. A review of present sales — (b) Experimental room. oie 
debtedness, investments, and agement, selling force, advertis- (c) Laboratory. well 
other assets and liabilities other ing and sales promotion policies (d) Special test equipment. A 
than normal day-to-day accounts. for adaptability and adequacy in 2. Engineering personnel — quality B yhi 
6. Chart of accounts and/or de- relation to new facility. and quantity of technical talents f jo} 
scription of accounting practices 10. A review of present competitors —employed—unemployed. gine 
with inventories, fixed assets, etc. and their practices including: 3. Product designs — evaluation; 


condition of drawings. 
Patents and trade-marks—cover- 
age, applications, litigation. 


Analysis of present employee 
force—number, sex, age, etc. 
Direct, indirect, administrative; 
number and cost. 

Number of potential job appli 
cants from surveys or census. 


available in the area from state 
employment service and_ other 
sources, 

Location and availability of stv: 
dents from high schools and tech- 
nical schools. 


reation facilities, housing. 
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New Management Writing ... 


FRONT LINE COST ADMINISTRATION 
By W. C. Cooling. Chilton Com- 
pany, Book Division, Philadelphia, 
Penna. Pp, xl + 259. $5.00. 

HE jacket of this text describes a 

book that should be of vital interest 
to not only foremen, or first-line super- 
visors as they are often called, but to 
middle and top management personnel 
as well. “The foreman need not be an 
industrial engineer. But if he is 
equipped with a solid foundation of in- 
dustrial engineering facts he not only 
will increase his value tremendously, but 
he also will spell the difference between 
high productivity or mediocre plant op- 
eration.” 

The purpose of the book, then, is to 
present in clear, understandable terms a 
series of industrial engineering facts for 
the foreman’s use in administering man- 
agement’s cost control policies. In the 
opinion of the reviewer this purpose is 
well accomplished. 

After an introductory chapter in 
which the importance of the foreman’s 
job is clearly established, industrial en- 
gineering methods are explored one 
after the other. 

In the second chapter it is emphasized 
that, although the foreman is not ex- 
pected to be a methods engineer, it is 
his duty to make certain that the de- 
veloped methods are properly installed. 
Some of the methods engineer’s tools 


chart, the multiple activity chart, and 
work simplification principles. The 
next chapter leads into the use of pro- 
duction standards as the basis for esti- 
mating, planning and scheduling, lay- 
out, and equipment justification. An 
explanation then follows of the various 


be developed. The standard data ap- 
proach is discussed. Common types of 
incentive plans are outlined. The next 
three chapters embrace a description of 
the various kinds of incentives—in- 
dividu:l and group; methods by which 
incent' ve coverage can be extended; and 
sugges'ions for the proper administra- 
tion of a wage incentive plan. Chapter 
VIII cutlines some of the pitfalls that 


must e avoided in a wage incentive 
Splan, 


The next chapter provides a means 
by wh’ ch the work of indirect employees 
can be measured. An interesting device 
is disc :ssed—the use of manning data. 
Those plagued with inequities between 


are explained, such as the flow process | 


ways in which production standards can — 


the earnings of incentive employees and 
those on daywork will find this chapter 
particularly stimulating. 

Chapter X asks, “What About Prod- 
uct Design and Materials?” The author 
explains that although this is usually 
considered a part of work simplification, 
he considers it too important not to 
treat separately. The potential savings 
are too great. 

A rather comprehensive discussion of 
job evaluation follows. Then a chapter 
on the foreman’s part in maintaining an 
adequate and profitable maintenance 
program. 

Chapter XIII stresses the importance 
of operating reports. Several examples 
are included and management is ad- 
vised that it is their duty to supply and 
issue intelligent cost and operating re- 
ports to properly guide the foreman. 

The final chapter emphasizes the im- 

portance of training—‘“a never ending 
part of the foreman’s job.” 
. A pleasing “bonus” is provided in 
the five appendices of the book. These 
include a job description for foreman, a 
performance review form, some actual 
examples of production standards, an 
outline to supplement the text for super- 
visory training, and last, the suggested 
way to installing an incentive plan. 

By Charles A. Thomas 

Manager, Industrial Relations 

Standard Pressed Steel Co. 


Jenkintown, Pennsylvania 


ADMINISTERING A CONVERSION TO 
ELECTRONIC ACCOUNTING: A Case 
Study. 


By Harold Farlow Craig. Division of 

Research, Graduate School of Business 

Administration, Harvard University, 

Boston. 1955. 224 pp. $2.50. 

“V6, quote the author of this most in- 
teresting book, “. . . this study is 

concerned with the administrative as- 
pects of the installation and operation of 
mechanized systems of accounting and 
recording . . .” in the Commercial De- 
partment of a large mutual life insur- 
ance company. This is a succinct and 
accurate general description of the con- 
tent of the book. 

In the more specific sense, this is a 

study: of particular administrative prob- 
lems connected with the introduction of 


-significant changes in procedures, the 


resulting effect upon the people who 


,;worked in the area in which the change 


was introduced and how these problems 


were successfully resolved by the man- 
agement of the Commercial Department. 
Attention is focused primarily on the 
behavior of the group of middle man- 
agement people directly responsible for 
administration (i.e.. management) of 
the technical changes. It also provides 
brief, pertinent descriptions of behavior 
at top management, supervisory and 
clerical levels of the organization. The 
study concludes with analytical observa- 
tions and a generalized statement of 
recommendations and conclusions. 

In a summary paragraph, Professor 
Craig says: “The pattern of evidence 
showed that a very effective job of ad- 
ministration. had been and was being 
done by the management of the Com- 
mercial Department. . . . The admini- 
stration of this installation of punch 
card machinery was successful in a 
number of ways. First, it had increased 
the capacity of the organization to per- 
form its functions effectively. Secondly, 
it had lowered the cost of performance 
of those functions. Thirdly, the person- 
nel of the department had developed a 
feedback of enthusiasm which had 
brought forth the latent talent of indi- 
viduals and had strengthened the ca- 
pacity to develop and implement better 
ways of performing its functions.” 

Happily, the research methods used to 
develop the factual, clinically descriptive 
details which make up most of this re- 
port are well described. The data pre- 
sented are direct evidence of the com- 
petence and skill with which Professor 
Craig employed these techniques during 
the thirteen months (October 1952 to 
December 1953) spent in the insurance 
organization. 

Those not familiar with typical case 
study organization and presentation of 
material may find it advisable to read 
this book in the following sequence: 

Introduction 

Part I, The Commercial Department 

Before and After Conversion 

Part II, Administrative Behavior Dur- 

ing Conversion 

Part III, Observations and Conclu- 

sions 


Such a procedure may well optimize 
the yield from reading this excellent 
case study. 


Herbert F. Klingman 
Research Director, Controllership 
Foundation, Inc., New York 
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ADVANCED MANAGEMENT 


Small Business CONFERENCE 


SPECIAL DEVELOPING PROFITABLE MANAGEMENT JUNE 7 - 8, 1956 
CONFERENCE for SMALL BUSINESS HOTEL STATLER « NEW YORK City 


THURSDAY—JUNE 7 FRIDAY—JUNE 8 


8:00 REGISTRATION 9:15 MANAGEMENT WORKSHOP: CUTTING 
9:00 WELCOME TO THE CONFERENCE Chairman: Phil Carroll, Professional Engin 
Harold R. Bixler, Executive Vice President, Society Na 4 ee 
’ In this Workshop, as in the others noted, a specially 
or Advancement of Managemen selected three-man panel of small business owners and 
9:15 KEYNOTE ADDRESS: SMALL BUSINESS IN managers will assist the Chairman in discussing ques- 
AMERICA: ITS PLACE AND PROBLEMS tions and problems raised by the participants. Various 


Workshop materials will be distributed to each par- 


Wendell B. Barnes, Administrator, U. S. Small Busi- os : 
ticipant at each panel session. 


ness Administration 
Coffee Break 


Luncheon: 


ADDRESS: SMALL BUSINESS: A LOOK AT 
10:30 MANAGEMENT WORKSHOP: FINANCIAL 
PROBLEMS OF SMALL BUSINESS TES SCONCES FUTURE 
Chairman: L. T. White, Director of Research, Cities A nationally-known authority will examine the role of 


Service Petroleum Company small business in our economic growth and progress 


SPECIAL Conference FEATURES. 
e THE MANAGEMENT WORKSHOPS — The emphasis e THE “PROBLEM PARLOR” — With the cooperation 


of the conference is upon problem-solving for small of Dr, Wilford L. White of the Small Business Admin- 
businessmen by small business owners and leaders. istration, there will be individual counselling on prob- 
There will be four Management Workshops, each con- lems submitted by conference registrants. Those who 
sisting of a panel of four widely recognized authorities wish to use this special service will be asked to de- 
in the area under discussion. These will be work- scribe their particular problem, and arrangements will 
sessions, not speech-making sessions. Each registrant be made for them to consult privately with a qualified 
will be invited to submit problems and questions for source of assistance. 


the panels in advance. 


e SPECIAL ISSUE OF ADVANCED MANAGEMENT 
e AIDS FOR THE SMALL BUSINESSMAN _ [n addi- —The editorial staff of Advanced Management will 
tion to displays and distribution of practical pamphlets prepare a special “Small Business” isstie for free dis- 
and other materials of interest to the small business- tribution at the conference. 
man, each panel will feature Where-To-Get-Help ; 
publications which will be an invaluable source of ALL THESE SPECIAL FEATURES ARE 


assistant and reference. INCLUDED IN YOUR REGISTRATION FEE 


S D DUCTION MANA 
MENT FOR THE SMALL BUSINESS 
Peter F. Drucker, Consulting Economist and Author Chairman: Clifford C. James, Dean, College of Bus 
ness, Industry and Management, University of Baltt 
1:30 MANAGEMENT WORKSHOP: INCREASING more. 
SALES FOR SMALL BUSINESS Using the technique of role-playing, this special six 
Chairman: Charles Smith, Associate, McKinsey and man panel will present a live demonstration of tht 
Company problems of coordinating the many elements enterifi 
into the making of management decisions. 
5:00 Cocktail Party In addition to Dean James, participants will inclutt 
7:30 SPECIAL COUNSELLING ON SMALL BUSI- Vernon D. Hauck, General Factory Manager, Frie 
NESS PROBLEMS Instrument Division, Bendix Aviation; Harry C. Irvij 
President, Allied Research Products; Duane L. Pete 
Coordinator: Wilford L. White, Chief, Managerial son, President, Peterson, Howell and Heather; aii 
Assistance Division, U. S. Small Business Administra- John F. Spaulding, Vice President, The Black aft 
tion. Decker Manufacturing Company, 


REGISTER NOW!—Mail this Card Today 
REGISTRATION CARD S.A.M. Members: $50.00 — Non-members: $65.00 


Non-members may have the additional $15.00 applied # 
= a S.A.M. membership. 


Registration fee covers all sessions, including 2 luncheons, the cocktail 74 Fifth Avenue @ New York II, N. Y. 
party, conference work-kit, and special features. Limited Attendance—REGISTER NOV! 
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